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February 23,2000 

Office  of  Premarket  Approval 

U. S. Food  and  Drug  Administration 
Center for Food  Safety  and  Applied  Nutrition 
200 "C"  Street, SW 
Washington,  DC 20004 

HFS-200 

Dear  Sirs: 

American  Ingredients  Company, of 3947  Broadway,  Kansas  City,  Missouri,  respectfully  submits 
this GRAS  Notification,  pursuant to Section 170.30(b) of the  Food  Additive  Regulations,  with 
respect to the  use of mineral  oil.  This GRAS Notification  is  being  submitted  to  affirm  as  GRAS 
the use of mineral  oil as an ingredient of a  release  agent  sprayed on food-processing  equipment, 
resulting  in  addition  of  mineral  oil to food  at  no  more  than 5 parts  per  million (p.p.m.). 
Specifically,  this  notification  affirms  that  the  aforementioned  use  of  mineral  oil is GRAS based 
upon  history  of  use.  Because of t h s   G U S  determination, we affirm  this  use of mineral  oil is 

y ;  exempt  from  the  premarket  approval  requirements of the  Federal  Food,  Drug  and  Cosmetic  Act. 
,j 

The  data  and  information  that  are  the  basis  for  our GRAS determination  for  this  use  of  mineral 'a oil are available  for  the Food and  Drug  Administration's  review  and  copying  at  reasonable  times 
at the  address of American Ingrebents Company  noted  previously,  or  the  documents  will  be  sent 
to FDA  upon request. 

With  this GRAS notification,  American  Ingredients  Company  affirms  that  mineral  oil is GRAS 
as an ingredient  of  a  release  agent  sprayed on food  processing  equipment,  and  resulting  in  a 
presence on food at no  more  than 5.0 parts  per  mi1,lion.  This  is  similar to the  approved  use  found 
in 2 1 CFR Section  172.878,  which  permits  the  use  of  white  mineral  oil  as  a  bakery  product 
release  agent  and  lubricant,  and also on raw fnrits  and  vegetables as a  protective  coating  (GMP 
levels). In bakery  products  its  limit is at 0.15%  of  bakery  product  weight.  Mineral  oil  also 
appears  in  the  Secondary  Direct  Additives  portion of the  regulations,  under  21  CFR  Section 
173.340, as a  defoaming  agent. 

Sincerely, 

NTS COMPANY 

' Consultant for Regulatory AfTairs 
AK:jjl 

Enclosures 

3947  Broadway  Kansas  City, Missouri 64111 Telephone 816-561-9050  800-669-4092 Fax 816-561-9909 
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AMERICAN INGREDIENTS COMPANY 

GRAS Notification for Use of Mineral Oil as a Direct Additive in  Food Products 

Name of Notifier: 

Post Office Address: 

a Name of Notified Substance: 

Conditions of Use: 

American Ingredients Company 

3947 Broadway 
Kansas City, MO 64 1 1 1 
Telephone:  816-561-9050 
Fax: 816-561-9909 

Mineral Oil, USP 

Mineral  oil as an ingredient  in  a  non-stick  lubricant 
to be applied to food-processing  equipment, such as 
moving belts, product  chutes,  and  shakers. 

Date:  February 23,2000 

Submitted on behalf of American Ingredients Company by: 
April  F.  Kates, 

Consultant for  Regulatory  Affairs 
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A.  Identity and Specifications 

Formal  Chemical Name: Mineral Oil, USP 
Common  Names,  synonyms: Mineral Oil,  White  Mineral Oil, Paraffin Oil,  Liquid Petrolatum 
Chemical Abstracts Service Registry Number:  8012-95-1 
Empirical Formula: Consists of a mixture of hydrocarbons  from  petroleum. 
Structural Formula: Consists of a mixture of aliphatic , naphthalenic,  and aromatic liquid 
hydrocarbons  from petroleum. 

Quantitative  Composition: Mineral oil is a mixture  of  compounds. 

Characteristic Properties: Colorless,  oily  liquid.  Density, 0.83-0.86, Surface tension at 25 
degrees is slightly below 35 dynes/cm. Insoluble in water, alcohol. Soluble  in  solvents  such as 
benzene,  ether, oils. 

a B. Method  of  Manufacture: 

Mineral oil is  made by refining cruder lubricating oils to  remove  unsaturated  or volatile 
compounds. It is derived from  naphthalenic or paraffinic distillates with sulfuric acid or through 
the use of hydrogenation.  Hydrogenation eliminates aromatic amines and  unsaturated 

' compounds and removes all nitrogen  and  sulfur-containing components. Mineral oil consists 
mainly of saturated aliphatic and cyclic hydrocarbons. 

C. Specifications  for Food-Grade Mineral  Oil: 

Specifications for  food-grade mineral oil are found in the Food Chemicals Codex IV, INS 
number 905(a) (Attachment 1). The tests  that are referenced  in FCC are those that are 
acceptable for specifications and identification. The tests  include  readily carbonizable 
substances, specific gravity, UV absorbance. Procedures are referenced. 

Mineral  oil also is listed in the U.S. Pharmacopoeia  with specifications. 

21  CFR 178.3620 also contains specifications and test methods  used  for  mineral oil used as a 
component of nonfood  articles  intended for food-contact  use. The analytical  methods determine 
the ultraviolet  absorbance limit, distillation specifications, and maximum  pyrene content. See 
Attachment II. 
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D. Stability of Mineral Oil 

Food-grade  mineral  oil is a  relatively stable substance. It does not  decompose  with  exposure to 
air, and it does  not  decompose  unless  heated to over 400 degrees F. Different mineral oil grades 
have different flash  points  and  viscosities. 

E. Intended  Technical  Effect and  Use 

The techca l  effect of the mineral  oil is to prevent  food  products  from sticking to food 
processing  and  conveying equipment. The  mineral  oil  is  mixed  with other ingredients, but it 
comprises about 83% of the nonstick  product. The other  ingredients  have  approval for use as 
secondary direct additives in this application, as defoamers, or are considered G U S .  Product 
label  is in Attachment 111. The  product is sprayed on the production line conveying equipment, 
including belts and  shakers. The frequency of spraying, and the amount  sprayed on the 
equipment  will  vary  with the amount of equipment  sprayed (line length) and the amount of 
product  that  passes  over it. However,  the  use  level  on  equipment is to be such that the 
maximum  amount  of  mineral oil that  would  be  present on food  products  would  be 5.0 parts  per 
million (p.p.m.). e 
Insofar as amount  needed  to  achieve  technical effect is concerned,  instructions for use  would be 
to spray the production equipment at a  rate so as not to exceed the 5.0 p.p.m. of  mineral oil on 
the food products. As previously stated, the amount  and  frequency of spraying the equipment 
would be dependent on the volume  of  product  passing  over the equipment. Labeling  would  read 
as found in Attachment HI. The instructions would specify how to perform  the calculation to 
determine  the amount of lubricant  that could be used. If use instructions were  followed, 
maximum level in the food  products  should  not  exceed 5.0 p.p.m.. 

Limitations to Use and  Fate  in  Food 

There is no intended  function of the mineral  oil on the food surface. Its only  function  is as a 
nonstick  agent in the spray  product. There is a  limitation  to  use.  It  is  assumed  that the fate  of 
mineral oil on the surface of the food is  that  it  will remain there. If too much of the product  is 
applied to the production equipment, movement of the product  over the equipment  may  be 
impaired (it may slip too much) or transfer of the mineral  oil  product  to the food  products  will 
cause them to become  oily  and  have  a  poor mouth feel and texture. 

Mineral oil is insoluble in water, so any  water  vapor  present  which  condenses in wrapped  frozen 
food  products  will  not  wash  the oil off the product. Degradation products  probably  will  not 
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occur in the  food  product;  on  the  production  equipment there is little chance of  degradation 
products  forming,  unless the equipment  is  subjected to extremely  high heat levels  (Mineral  oil 
flashpoint is  approximately 360” F.). 

There is a reasonable chance that  foods  that contact the nonstick  product  will  have  some  mineral 
oil on their surface. If these foods are then fried, the  mineral oil will dissolve into the frying oil. 
Too much  mineral  oil could have  deleterious effects on the frying oils used to cook the food 
products at the end  user.  The  mineral  oil could oxidize at the frying temperatures and cause the 
frying oil to degrade. 

History of Use 

Mineral oil  has been used  for  many  years as a lubricant  in food product  production. Its use 
predates 1958,  and it is used  presently in many  food  products  and  food-contact materials. An 
October  1960 article entitled,  “White  Mineral  Oil  in the Baking  Industry,” mentions that white 
mineral oil has been used  in the baking  industry since mechanical devices gained  widespread 
use.  It references a 1924  publication that refers to mineral  oil a dough  divider lubricant. 
(Attachments IV, V). A 1964 bulletin from the American  Bakers  Association discusses the FDA 
proposed  regulation  permitting the use of mineral  oil in food. The article emphasized that it 
would  be  permitted  in  baked  foods as a release agent  and  lubricant. The current  approved  use 
level  is 0.15% of the weight of the baked goods.  This is equivalent to 1500  parts  per  million, 
which is a much hgher level than the 5.0 parts  per  million  being  proposed  for this nonstick 
product. 5.0 parts per million would  be equivalent to 0.0005% in food products.  Mineral  oil is 
also approved as a component  of  defoaming  agents for wash  water  for  sliced  potatoes at not 
exceeding 0.008 percent of the wash  water. This is  equivalent to 80 parts  per  million,  which  is 
also higher  than the level  proposed for the nonstick  substance  for food processing equipment. 

0 

In December, 1998, the FDA amended the food additive regulations to increase to 0.08% (800 
p.p.m.) the amount of mineral  oil applied to rice as a dust-reducing agent.(See Attachment VI) 

At present,  FDA  has sixteen 21  CFR  regulatory citations for the use of mineral  oil either as a 
direct human food additive, indirect food additive, or component of food contact  packaging  and 
labeling. These uses can be found in Attachment VII. At a minimum, the American  public 
consumes a great  deal of baked  goods, and it is our assumption that  many are at  present 
consuming  mineral  oil  with no deleterious effects. 

F. Methodology for Analysis of Mineral Oil in  Food ~0001s 

There are several existing methods to analyze  for  mineral oil in food. These are referenced in 
Attachment VIII. To determine how much  mineral  oil  has  been  added to food, an extraction 
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would  have to be  performed. A sample of food  product  would  be  solvent-washed to extract any 
oils. The extract  would then have to be then run  through a gas  chromatograph  where the mineral 
oil fraction is determined  and  quantified. 

G. Consumer Exposure 

Foods that will be contacted by the mineral  oil  in  the  additive:  All  unpackaged  food  products 
conveyed on food equipment that is sprayed  with the nonstick  agent 

Typical  and  maximum  use levels: Maximum is 5.0 p.p.m., calculated  based on weight  of 
product  passing  over  and contacting the equipment lubricant. 

Population: The population exposed to the lubricant  will  be  anyone consuming food products 
that are  conveyed over food  processing  equipment  that  has  been  sprayed  with this product. 
Examples include  processed  potatoes,  raw fruit (oranges) after  washing and waxing, frozen 
breaded poultry, and frozen food products. 

Increase in  consumption  based on this GRAS notification: Increase in human  consumption of 
food-grade mineral oil will be minimal  because  of the low  amount (5.0 p.p.m.) being  proposed as 
the maximum  amount of mineral  oil  picked  up by food  products. 

H. Common  Use Determination 

Detailed Summary of Information  that are the Basis  for  This GRAS Determination (Common 
Use Data): 

Technical evidence of  safety: 

As  noted earlier, mineral  oil  has  been  used  for many years in food  product  production, 
particularly in the baking industry. Tts use predates 1958. An October  1960 article entitled, 
“White Mineral Oil in the Baking  Industry,”  references a 1924  publication  that  refers to mineral 
oil as a dough  divider  lubricant.(Attachment IV). A 1964 bulletin from the American Bakers 
Association  discusses the FDA  proposed regulation permitting the use of mineral  oil in food. 
The article  emphasized  that it would  be  permitted  in  baked foods as a release agent and lubricant. 

Since that time, use of mineral  oil  has  become  widespread in many areas of food production. 
is  used to control dust on grains. The limit for raw rice (dust control) was  raised to 800 p.p.m. 
an FDA final rule in December  1998. 

000016 
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Current approvals for direct additive status for  mineral  oil (21 CFR 172.878) include its use as a 
release agent for capsules  and tablets containing flavorings  and  spices,  a  release  agent  for  bakery 
products,  dehydrated fruits and  vegetables,  egg  whites,  yeast  manufacture,  confectionery 
manufacture.  It  is  approved as a dust control agent for grains. It can be used as a  defoamer in 
food,  and  a  protective coating on raw fruits and vegetables. 

With these approved  uses,  mineral  oil  has been ingested by a significant number of consumers 
for a  very long time. From the literature review done  with ths  GRAS notification, no data was 
found that indicated  any  reason to doubt the safety of mineral oil from all current  approved  uses. 
There were  no studies found  that  indicate  adverse effects from  using  mineral  oil in any of its 
approved  food additive uses. 

There have been  many  studies over the years pertaining to mineral  oil. A review  of the literature 
was conducted on Toxline. Results are in Attachment IX. A  summary of the results  follows. 

Generally, there are many studies indicating that mineral oil consumed in large quantities over 
time causes mal-absorption of nutrients,  digestive  problems, and if inhaled  into  lungs,  lipoid 
pneumonia.  However, at the low levels  being requested in this CRAS notification, there is little 
question that these adverse  health effects will  not be experienced. a 
In  1991  the  American  Conference of Governmental  Industrial  Hygienists  published  a  study 
where three groups  of 30 rats received 2% liquid  paraffin  (mineral oil) in the diet, and no 
significant tumor induction  was found.' The dosing  period  was 500 days.  Another  1991 
published  study by the same  group  found  no treatment-related tumor increase  when three grades 
of mineral oil were fed at a concentration of 5% in the diet to groups of 50 male and 50 female 
rats for 2 years.2 

There are  several  recent  animal  feeding  studies conducted with  mineral oil. (See Attachment X). 
These studies were published and are publicly available through  the  National  Library of 
Medicine's Grateful Med. They are summarized  below: 

The first study  was  published in 1992. Tn it, male or female Fischer-344  rats  were fed either 
oleum-treated  white  oil or hydrotreated  white oil, to  determine the effects,  and  difference 
between the effects of these two different oil treatments on  rats. The study results were that any 

e '  American Conference of Governmental Industrid Hygienists. Documentation of the Threshold Limit Values  and 
Biological Exposure Indices. 6" Ed. Vol. I, 11, LII, Cincinnati, OH ACGIH, 1991 

Ibid. 
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effects were  generally  related to the dosage fed the  rats,  rather  than by the way the oil  was 
treated. Female  rats  showed  more  changes than males.  Changes in hepatic tissues,  chemistry or 
function were  found in rats fed 5000 p.p.m. or more of the oils. The 10 and  100 p.p.m. feeding 
levels  showed no changes and these correspond to 0.64 and  6.4  mg/kg/day. 

The next  study  was  published  in  1995. This was  a  90-day feeding study  of  Long-Evans rats and 
beagle  dogs fed 4 different white  mineral oils. The study  purpose  was to determine the toxicity 
of the oils. Levels fed were  300 and 1500 p.p.m. There  were  no  toxicological  treatment-  related 
effects. 

Another  study  published in 1995  was  a  comparative  90-day feeding study  with  low-viscosity 
white  mineral  oil  in  Fischer-344 and Sprague-Dawley-derived rates. The study found that the 
Fischer-344 rats are far more sensitive to  the  presence of mineral  hydrocarbons in their diet than 
the Sprague-Dawley rats. The  Fischer  rats  showed hepatic and  mesenteric  microgranulomas, 
while the other  rats  did  not. 

In 1996 there was  a toxicological review of topical exposure to white  mineral oils. Repeated 
topical  exposure was found  not to produce  any toxicological effects in  Fischer  344  rats,  C3H 
mice, New Zealand whte rabbits or beagles at exposure  rates similar to the ingestion studies. 

In  1996 there was  a  published  90-day  feeding  study of seven  white oils and 5 waxes  fed to 
Fischer 344  rats.  Dietary doses were 20,000, 2,000, 200 and 20 p.p.m. and  were  compared  with 
a control group.  Reversal  periods  were also studied. Effects were  found  mostly in liver and 
mesenteric  lymph  nodes,  and  in females more than males. Paraffin waxes  were  found to affect 
the cardiac  mitral  valve. 

Finally,  in 1998 a published  study compared granulomas  in the livers of human and Fischer rats, 
both  associated  with  mineral  oil  ingestion. The study concludes that the majority of the lesions 
induced  in  rats are of no significance for  humans,  and the human  lesions are not believed to 
progress  to clinically significant lesions. 

In general, all the above-referenced  studies  did  not  raise  any  major questions about the affect of 
mineral oil on humans,  certainly  not at lower  dosages.  In  general the effect of feeding  mineral 
oil to rats  resulted in deposits in the liver andor mesenteric  lymph nodes. In  some cases, the 
effects were  reversed  when  mineral  oil  was  removed  from the diet. There  were differences 
between  rat species, and the pathologic  responses differences were  attributed to differing 
sensitivities of the species. No significant toxic effects were  induced in beagle dogs. * The review  of the literature &d  not  result in finding  any information about  adverse  health effects 
from the current approved  food  uses of mineral  oil. No published  studles  were  found 
documenting  adverse health effects due  to the use of mineral  oil as a  release  agent  in  baked 

000018 



Page 7 
GRAS NOTIFICATION 

AMERICAN  INGREDIENTS  COMPANY 

goods. This specific use  is  cited  because it is similar to the use of mineral  oil  in this GRAS 
notification. The current use of mineral  oil in food is widespread. If there were  any  adverse 
effects from the widespread  use  they  would  surely  be  reported. 

Appendix X is  mineral  oil information downloaded  from the Hazardous  Substances Databank of 
the National  Library of Medicine. While there appears to be a lot of information  regarding 
health effects of inhalation  or  over-consumption of mineral oil (for medcal effects), there was 
none  implying health problems  related to the use of mineral  oil as a lubricant or release agent in 
food  production. 

I. Environmental Assessment 

In accordance is 21 CFR Sections 25.32(f) and 25.32(k), no  environmental  assessment is being 
provided  with this Petition because a categorical exclusion applies to the requested  use of 
mineral oil. No environmental  assessment is required  because it is affirmed as GRAS, and is a 
prior-sanctioned food additive. Under 25.32(k), mineral  oil could also be  considered a direct 
additive,  and thus considered  to be added  directly  to food, is  intended to remain on the food 
through  human  ingestion,  and  is  not  intended to replace  any macronutrients in  food. 
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In consideration of the foregoing and all appendices to this GRAS Notification, it is  requested 
that the Food  and Drug Administration  review  these materials and agree with  our  conclusion  that 
for the purpose as  an ingredient of a  nonstick  spray  product,  mineral  oil  is  GRAS  AT 5.0 parts 
per million. 

Respectfully submitted, 

0 AMERICAN INGREDIENTS COMPANY 



Pages 0000021 - 0000022 have been removed in accordance with copyright laws. Please
see appended bibliography list of the references that have been removed from this 
request.



APPENDIX II 

§ 178.3620 
which it contacts food  does not exceed 
0.002 inch. 
[42 FR 14809. Mar. 15. 1917, aa amended at 47 
FR 11847. Mar. l9.1982: 54 FR 24898. June 12. 
19891 

g1783820 BXhd oiL 
Mlneraloilmaybesafelyusedasa 

component of nonfood articles  intended 
for use in contact with food. subject to 
the provisions of this section: 

(a) White mineral oil meeting the 
speciflcations prescribed in 5172.878  of 
this chapter may be used as a compo- 
nent of nonfood articles provided such 
use complies with any applicable limi- 
tations in parta 170 -ugh  189  of this 
chapter.  The u8e of white mineral  oil in 
or on food itself, including the use of 
white mineral oil as a protective coat- 
ing or release agent for food. is subject 
to the provisions of  5172.878  of this 
chapter. 

(b) Technical white mineral oil iden- 
tified in paragraph (bH1) of this section 
may be used as provided in paragraph 
(b)(2) of this section. 

(1) Technical white  mineral oil con- 
sists of specially refined distillates of 
virgin petroleum or of specially refined 

thetically from petroleum gases. Tech- 
nical white  mineral oil meets the fol- 
10- specincations: 

(i) Sagbolt color 20 minimum as de- 
termined by ASTM method D l W 2 ,  
“Standard Test Method for Saybolt 
Color of Petroleum  Pmducts  (Saybolt 
Chromometer Method).” which is in- 
corporated by reference.  Copies may be 
obtained  fmm the American Society 
for Testing Materials, 1916 Race St., 
Philadelphia. PA 19103. or may be ex- 
amined at the Omce of the Federal 
Register. 800 North Capitol Street, 
NW.. suite 700. Washington. DC 20408. 
(U) Ultraviolet absorbance limits as 

follows: 

distillstes that produced SW- 

4.0 
3.3 
23 
0.8 

21 CFR Ch. I (4-1-98 Wmon) 

Technical white minera,l oil  containing 
antioxidants shall meet  the specifled 
ultraviolet absorbance lixnita after cor- 
rection  for any absorbance due to the 
antioxidants. The ultraviolet absorb- 
ance shall be determined by the proce- 
dure described for application to mln- 
eral oil under “Specification” on page 
66 of the “Journal of the Association of 
official Agricultural Chemists,” Vol- 
ume 45 (February 1962) (which is incor- 

able fmm the Center for Food Safety 
porated by reference; copies are avail- 

and Applied Nutrition (ED’S-200). Food 
and Drug Administration. 200 C St. 
SW.. Washington, DC 20204. or available 
for  inspection at the Offlce of the Fed- 
eral Register. 800 North  Capitol Street. 
NW.. suite 700. Washington. DC 20408). 
disregarding the last two sentences of 
that procedure and substitutlng there- 

sorbance of the mineral  oil  extract in a 
for the following: Determine the ab- 

10-millimeter cell in the  range from 
260350 mp, inclusive. compared to  the 
solvent control. If the  absorbance so 
measured exceeds 2 0  at any point In 
range 280-350 Inclusive. dilute the 
extract and  the solvent  control, respec- 
tively. to twlce their volume with di- 
methyl sulfoxide and  remeasure the ab- 
sorbance. Multiply  the remeasured ab- 
sorbance values by 2 to  determine  the 
absorbance of the mineral oil extract 
per centimeter optical pathlength. 

(2) Technical white mineral oil may 
be used wherever mineral oil is per- 
mitted for use 88 a component of 
nonfood articles complying wfth 
%175.105.  176.200.  176.20.  177-2260, 
1 7 7 m .  and 177,2800  of this chapter  and 
8 178.3570 and 178.3910. 
(3) Technical white  mineral oil may 

contain any antioxidant permitted in 

ance with section 409 of the Act. in an 
amount  not greater than that required 
to produce ita intended effect. 

(0) Mineral oil identifled in pfua- 
graph (cX1) of this section mag be used 
as provided in paragraph (c)(2) of this 
section. 

(1) The mineral oil conafets of vlrgin 
petroleum distillatea reflned to meet 
the following spedncatfom: 

mum. 
(ii) Color 5.5 maximum as determined 

by ASTM method Dl500-82. ”Standard 

food by regalatiom baed fn word- 

(I) Initial bow point of 450 “E’ mipi- 

380 
080023 
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snd 8- it out on a layer abollt 1 centi- m u t e .  Repest the extxaction opcnatlon 
meter to 2 centimeters thick. Reheat the with two additional portions of the srrlf- 
mixtlve at 160 *C fi .C for 2 how". and store Oade-soid mi.eare and wash each extractive 
In a t&hW closed flask. In tandem  through the same three poflons 

gmde. prefemblv in granular /om. For each Collect the successive extractives (300 mil- 

M h  as followa the necessary sodium splfrrte erably %liter) containing 480 milliliters of 
bottle of sodium sulthta reagent used estab- llllters total) in a separstory funnel mf- 

to pmvide such flltsrs required in distUled water mix, and allow to cool for a 
tbe method: Place approximately 95 grame of few mlnutes after the last extractive has 
anhydrous aodium sulfate in a Smllllllter been added Add 80 milliliters of isooctane to course. Mtted-ghs funnel or in a 65"- the solution and extract by shaldng the a- 
meter fllter funnel with glass wool Nag; ne1 oigoroaalp for 2 minutes. Draw off the 
wash with suwsaive &milliliter portions of lower a~tleoas layer into a second aeparatorg 
the indicated solvent until a Smilllllter funnel (preferably %liter) and repsat the ex- 
portion of the wash shows 0.00 absorbance traction with 80 mllliliters of isooctane. 

and 400 mp when tested 89 prescribed under Wash each of the 8lhniUliter extractives 
per centimeter path  length betcaeen 280 mp Draw off and discard the aaueom layer. 
*'Orgmlc solvenes" Usually three portions three times with KKbmilliliter portlons of 
of wash solvent are sufflclent. diatllled water. ShalrLng time for each wash 

ple. determine the abadrbance in a Scenti- ter the flaat extractive  through anhydrous 
Before ptooesding with analysis of a am- is 1 mlnute. Discard the aQueoas layers. W- 

meter rath cell between 250 mllllmlcrons and sodium sulfate prewashed with isooctane (see 
400 miltlm(crona for  the  reagent blank by Sodlum wlfste under "Resgenm and Mate- 
carrying out the procedure. without  an  oil rlals" for PpBPapation of fflter) into a ZSO- 
sample. recording the spectra sfter the ex- milliliter Erlenmeyer flask (or optionally 

dum 89 prescribed. The absorbance per centi- separstom funnel with  the second 80"- 
tnwtlon stage and after the complete me- into the evaporation flask). W a s h  the  ilrst 

meter  pathlength following the exQncUon liter isooctane extractive and p ~ s s  thmugh 
stage should not exceed 0.02 1n the wave- the sodium solfate. Then wash the second 
length range from 280 m(r to 400 mw the ab- and finrt se~aratorg funnels successively 
sorbance  per centimeter  pathlength follow- with a 2O-milllllter portion of isooctane and 
ing the  complete procedure should not ex- pass the  solvent tamugh the sodlam sulfate 
ceed 0.02 in the wavelength range fmm 280 into the flask. Add 1 milliliter of n-hexa- 
mpto 400 m& If in either spectrum the char- decane and evaporate the isooctane on the 
acteristic benzene peaks in the. 250 rnw260 StSam bath under nitrogen. DisconUnue 

p region are present. remove the benzene evBporation when not over 1 milliliter of res- 
the procedure under "Organic solvents" idue remains. To the residue. add a 1O-milli- 

d record absorbance again. liter portion of isooctane. reevaporate to 1 
Place 300 Witers of dimethyl sulfoxide milliliter of heuadecane, and repeat this o g  

in a 1-liter geparstory funnel and add 75 mil- eration once. 
llllters of phosphoric acld. Mlx the ConteLlts Quantitatively  transfer the residue with 
of the  funnel and allow to stand for 10 min- isooctane to a a"mll1illter voolumetrlc 
utea (The reaction between the sulfoxide tlask. make to volame. and mix. Determine 
and  the acld is exothermic. Release pressure the absorbance of the solution in the l-centi- 
after mlxlng. then keep funnel stoppared.) meter ruthlength cells compared to lso- 
Add 150 mlllillters of isooctane and shake to octane as reference between 280 rnp-400 mp 
pre-eqpilibrnte the  solvena. Draw off the in- (take clllt) to lose none of the solution in fill- 
dividual. layers and store in glass-stoppered ing the sample cell). Correct the absorbance 
flasks. values for  any absorbance derived from re- 

transter to a SOO-milllliter separstorg ftmnel m0cedu.m without an ofl sample. If the cor- 
Weigh a - sample of the oil and agents 89 determined by csrryfng out the 

contatning 100 milliliters of pnt-epoilibrated ramed absorbance does not exceed the llmlts 
srrlloxld+phosphoric acid mixture. Complete prsecribed in thls paragraph. the oil meem 
the transfer of the sample with emsll por- the ultraviolet absorbance spec in cat lo^ If . 
eions of ~ u l l i b r a t e d  isooctane to glve a the correctad absorbance per centimeter 
total volume of the oil and solvent of 75 mil- pathlength exceeds the llmlte prescribed in 
lllitera Shake the funnel vigorously for 2 this paragraph. pmxed as follows: 9aan- 
minlltea Set up three 25o-miIliUter sepa- tltatlvely transfer the isoomane solution to 
ram funnels with eaoh containing Smllli- a l26-millilfter flask mapped with 24/40 
litera of prequlllbrated isooctane. After Joint, and emporate the isooctane on the 
separation of UQad phases. carefully draw steam bath under a stream of nitrogrtn to a 

WDarOtorp funnel  and wash in tandem with milliliters of methyl alcohol and armroxi- 
os[ lower layer into the first !250"ter volume of 1 mllllllter of hexadecane. Add 10 

the SmiIlillter portions of iswctane con- mately 0.3 gnun d sodim borohydride. 

U Shaking time for each wash is 1 atznosphm. A measurhg dipper msg be 

Sodfaan sulfate. anhgdrow. A.C.S. reugent ofiaooctane. 

a 

taind in the mmllliliter ~e" a- arpo~are of the barohg-de to the 
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used) ImmedlateIy flt a water-cooled con- 
denser equlpped with a 2-4/40 joint and with a 
drying tube into the tlssk mix until the 
borohydride 1s dlsaolved. and allow to stand 
for 30 minutea at room  temperature. with 
intermittsnt swirling. A t  the end of this pe- 
rf- disconnect the flask and evaporate the 
methyl alcohol on the steam bath under nt- 
trogen until the sodium borohydride begins 
to come out of the solution. Then add 10 mil- 
Ilitm, of isooceane and evaporate to a vol- 
m e  of about !&3 mllllliters. again. add 10 
mUUUters of isooctane and concenmte to a 
volume of approximately 5 milliliters. Swirl 
the flask repeatedly to assure adequate 
washing of the sodlum borohydride reslduea. 

Fit the tetratluoroethylene polymer dlsc 
on the upDer part of the stem of the 

with the disc on the suction flask and apply 
chromatographic tube. then place the tube 

Hg pressrue). Weigh out 14 grams of the 21 
the vacuum (approximately 135 millimeters 

magnesium aride-Celite 595 mixture and 
pour the adsorbent mixture into the 
cammatographic tube in  appror(mate1y 3- 
centimeter layem. After the addltlon of each 
layer. level off the top of the adsorbent with 
a flat glasa rod or metal plunger by pressing 
down flrmiy until the adsorbent is well 
packed. Loosen the topmaforementioned 
rate. Just before the solvent mixture reach- 
adsorbent level. add 25 milliliters of a0 per- 
cent benzene in isooctane to the reservoir 
and contlnue the percolation a t  23 milli- 
liters ger mlnute until all this solvent mix- 
ture ha8 been removed &om the column. Dls- 
card all the elution solvents collected up to 
this point. Add 300 milllllters of the acetone- 
benzene-water mixture to the reservoir and 
percolate through the column to eluate the 

a clean 1-liter separatorg funnel. Allow the 
polynuclear compounds. Collect the eluate in 

column to drain until most of the solvent 
mixture is removed. W a s h  the eluate three 
tlmea with 3Mmillillter portions of distilled water. nhaklng well for each wash. (The addi- 

cilltatea seperPtion.) Discard the a~ueous 
tion of small amounts of sodium chlorlde €a- 

layeraft8reachwash.AftertheflnaIsepara- 
tion. fflter the -dual benzene through an- 
Jmunlroua sodium s u l h t e  mwashed with ben- 
zene (see sodium ml5&te under "Ibagents 
and Materials" for preparation of fflter) hto 
a aso.mLulliter Erlenmeyer flank (or option- 
ally into the evaporation flask). Wash the 
seoaratorg funnel with two additional Zb 
mUUUter portions of benzene which am also 
ffltered through the sodlam slllfste. Add 1 
mUUUter of n-he8decsne and comfletely re- 
move the benzene by evaporation under ni- 
~ & a a i n g t h e s p e o ~ p r o c e d a r e t o e l l m i -  
nate benzene 88 m v l o u a l y  described under 
"Organic solventa." Quantitatively transfer 
the realdue with isoootane to a a#).mllllllter 
volumetric flnak and adjust to volume. De- 
termine the absorbance of the solution in the 
I-cenUmeter pathlength cells corn-d to 

21 CFR ctr. I (4=1-98 Mmon) 

m b  Correct for any absorbance derlved fnnn 
boctane aa refmnce between a#, 
the reagenta aa detemlned bs cesrping out 
the pmmdum without an oil sample. If si- 

zenepeakshthethemmlt-a80~reglon.evap 
ther spemtnun shm the CharscterLstio kn- 
orate the solution to reanom benzene by the 
procedare under ''Organic solventa" Dls- 
solve the residue. transfer auantitauvelr, 
and adjust to volume h isooctane in a 200. 
mllllllter volumetrlc flnak. Record the ab- 
sorbance agaln. H the cornnrted absorbance 
does not exceed the llmits mpoesd in thia 
-pt~ the oil meets ths mpowd ultm 
vlolet absorbance ~ C a t i o ~  

(d) Mineral O i l  identined in pare- 
graph (d)(U of this section may be used 
88 provided in paragraph (dX2) of thia 
section. 

(1) The mineral oil conai~ta of virgin 
petroleum distillates reflned to meet 
the following speciflcationa: 

(i) Distillation endpoint a t  760 milli- 
metera pressure not to exceed 371 "c. 
with a maxtmum residue not to exceed 
2 percent. as determined by ASTM 
method D86-82. "Standard Method for 
Distillation of Petroleum Products." 
which is incorporated by reference. The 
availability of thia incorporation by 
reference is given in paragraph (b)(l)(l) 
of thls section. 
(fl) Ultraviolet abaorbaace limits as 

follows as determined by the method 
described in paragraph (dX3) of this 
section. - 

d.olb 
-pr W n a l a g h e n d  onrmr s 

28010299 23 . 12 
sges98 a 
sBoe400 * 
(u) -ne content not to exd a 

m8xlmnmof2smutapartaperonarrde- 
termtned by the method described in 
paragraph (ax31 of this section. 

(2) The mined oil mag be uwd O ~ Y  
in the proceeeing of jute fiber employed 
in the production of textile bags fn- 
tended for use in contact with the fob 
l o w i n g t y p e a o f f o o d : D r Y ~ ~  
dry aeeds (for erample. beane. pesll. 
rice, and lentile); whole mot crop 
tables of the types identifled in 40 CFR 
1&0.34(0; unahelled and ahelled nuts (in- 
cluding m u - ) ;  and dry - feed 
The flnished processed Jute 5ber 

300 e319 
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weight of residual mineral oil. 
contain no more than 6 percent by 

(3) The analytical method for deter- 
mining ultraviolet absorbance limite 
and pgr%ne content is 88 follows: 

rstor~r n#ed aith tetranuoru- 
L Apporotus. A. Assorted beakers. sew- 

ethylene polymer stopwch, and graduated 
CYU- 
B. Voltlmetrlc flasks, 2Olbmilllliter. 
C. A chromatagraphic column made from 

76 centimetea glass tubing tam at one 
end and joined to a a-millimeter-bore tetra- 
fluomethylene polymer crtopcock. The oppo- 
sits end ls flanged and joined to a female W 
40 stsndard taper fltttng. Thh provides for 
" the m&mllllllter reaervo!r 
d-bed in item LE below. 

nomioal 1.7 centimeters outside dismetar x 
D. A ohmmatogrsphic c o l u m n  made from 

US centimetam glasn tubing tapered at one 

fluomthylene polymer stopoock. The oppo- 
end and joined to a Smilllmeter-bore tetra- 

dte end is flanged and joined to a 25 centl- 
metem outaide diameter x 9.0 centimeters 
gLasa tnbe having a Sesnale W40 standard 
taper fitting. This pmvides for accommodat- 
ing the 5oQmilllliter mervoir described in 
item L E below. 

standard taper male ntting at bottom and a 
E. A 50&mllllllter mservoir having a W40 

arltable ball Joint at the top for connecting 
to the uitrogen supply. The female fitting of 
the  chromatoeranhic columns described in 

nominal 13 CentimeteIa Oataide diameter X 

ahotzld both be equipped with glass hooks. 

Stopcock grease is not to be used on ground- 
(Nm: Enbber stoppers are not to be used. 

glass joints in tbls method.) 

matically record absorbance of Upaid sam- 
F. A specr;rophotometer equipped to auto- 

ples in l-centimeter pathlength cells in the 

allt width of 2 mp or less. A t  an absorbance 
spectral region of 2fM3400 mp wlth a spectral 

level of about 0.4, absorbance measurements 
ahall be repeatable withln a.01 and nccurata 

i9.M Wawleogth measurements ahaU 
be repeatable with a.2 my and &cDIvBtB 
aitbin f1.0 my, Instrpmant operating condi- 
u o n a s r e s e l e c t e d t o ~ t b t s ~ ~ c e  

rtions. Accuracy of abmrbance mens- 
under dynamlc (automatic) recording oper- 

menta are determined at BO. 345. and 400 mp, 
potasslum chromate as the refmnce standard. (National Bureau of Standards Clr- 

cplar 484. 8pectrophotometr. U.S. Depart- 
ment of Commerce. l949.) 
Dathlengtha of L#tto.005 centimeter or bet- 

Q. Two fased quartz cells having 

tor. 
IL purftv  of magents ond mrrtertds. Bagen+ 

BrsdechemicrlashallbetusedlnaIlteataIt 
Isfartherspe&fledtbateachchemicalsh8ll 

Q 178.3420 
b e t e a t e d f o r p p r i t y h ~ c e w i t h t h e  
bstmctton given under "Reagents and Mate- 
rlaIs" in III below. In addltion. a blank run 
Wtheprocedoreshllbemadeoneachprui- 
fled lot of masent8 and materlals. Unless 

shallbenndmmodtomeandFgtillednater. 
otheraiae indicated. referemcee to -tar 

l ILReooent tpVrdtNl td&-A.OrOontcSOl-  aentl. AU solvents u8ed throughout the pro- 

t e s t s d 6 s c r I b e d i n t h i s s e c t i o n I I L T h e ~  
cedm shsll meet the spedncations and 

and n-herodaoane designerad shall pass the 
octane. bemne. cyclohexane. atromethane. 

folloaing tsat: To the wed qnantlty of 
solvent in a l€&mllllllter beaker. add 1 milll- 
liter of purlfled n-hexadecnm and evaporate 
onthestesmbathunderaetrsamofnioo- 
gen. Mecontinue evaporation when not over 
1 milliliter of residue remain8 (to the resldne 
from benmne and nitromethane add a l&mil- 
Uter partion of -ed Isooctaae. re-evap 

m d  of solvent). Dissolve the 1 milUter of 
orate. and repeat once to insure complete re- 

n-hersdecaae msidue in 1sooCtsIle and make 
to lO-millillter volume. Determine the  ab- 
sorbance in 1.0-centimeter pathlength cella 
compared to water as reference.. The absorb- 
ance of the S0lUtlOI.I of solvent residue shall 
not exceed 0.05 between 280 and 400 mp 

1. IIooctone ( 2 Z . C t r b n e r i c v r ) .  use 240 
mllllllters for the above test. Purify, if nec- 

vatad silica gel. easar~. W passsge through a colnmn of acti- 

2. Bentene. Use 200 mllllllters for the  above 
test. PrULfg. if necessary. by dlsUllaUon or 
otherwise. 

above test. Purify. if necessary. by disttlla- 
3. cyclohaane. Use 70 mllllllters for the  

tlon. silica gel percolation. or othenviee. 
4. MNitromeuurne. Use 125 millilltars for the 

above test, PnMy. if necessary. by dlstllla- 
tion or otherwise. 

on thls solvent directly. Purlfy. if necessary. 5. n-Hezadecsne. Determine the absorbance 

by silica gel percolation or otherwise. 
B. OthW -1. %tene -td te/- 

erence. -ne, reagent grade. melting point 
range m-152 'c. (organic chemical sa?. 
Eaatman Kodag Co.. Rochestar, N.Y., or 

a c e  is the absorbance at 354 mlllimtcmnn of 
eadvalent). The standard reference absorb 

a etandard refmnce solution of m e  con- 
tainlng a concentration of 1.0 mill&ram per 

fsooctane of the anme spectral purity in 1.0- 
l l t e r i n p o r i i l s d h o o c t a n e m ~ a g a l n s t  

PmXtmatelY 0 s . )  
centimetercells. CPUs absorbance will be a g  

2 CAqmne tohtfon. Prexnue a solution at a 
concentration of 5.0 milligrams per Uter by 
dlsaolvlng 5.0 mUgrmm of chrysene in m- 
fled leooctane in a 1-uter volumetric flask. 
Adjust to volwne with isooctane. 

purlty. cylinder with regulator. and valve 
3. Mtrooen gas. Water pumped or wulvnlent 

control flow at 5 p.s.1. 
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csl. Baltim~m. Md. onde s29. OS mriva- 
4. SUfcu gel. 1#)-200 msah (Da-n Chexni- 

lent). prvined and  activated by the following 
pmcsdrus: Place about 1 ldlagnrm of silica 
gel in a largs column and wash with con- 
tamlnant-fkte benzene PDtil s 2Oo-miUl.lter 
sample of the bnzene cwnlng off the columa 
will  pascr the ultraviolet 8bsorptlon test for 
bemane. Tbls tegt fa performed as stipulated 

above. When the sllica gel has been m- under “Organic solvents” In A under IiI 

ciently cleaned. activate the gel before use 
by placlng the l-kilogram batch u~ a shallow 
contalner ln a layer no greater than 1 inch in 
depth and heating in an oven (Caution! R- 
plosion Hazard) at 130 77. for 18 hours. and 
store in a vacuum desiccstor. Reheating 
about once a week Is n e c v  It the silica 
pel Is mueatedlg removed horn the desicca- 
tor. 

Grade F-20. or equfvalent grade). 80-200 mesh 
5. Uwnfnwn ortde (Alwnfnwn Co. of America. 

Pruifled  and activated by the following pro- 
cedure: Place  about 1 kilogram of aluminum 
oxide In a large column and wash with con- 
taminant”~ benzene until a m)-miillllter 
sample of the  benzene coming of[ the column 

benzene. This test is performed as stipalated 
will pass the ultraviolet absorption test for 
under “Organic solvents’ ln A under 
above. tCaution! Remove Benzene From Ad- 
sorbent Under Vacuum To Wnlmlze Explo- 
slon Hazard in Subsequent Heating!) When 
the aluminum oxide has been safflcientlg 

fore use by placlng the l-kilogram batch ln a 
shallow contalner in a l ayer  no greamr than 
1 lnch in depth. Heat in an oven at 130 OC for 

atmospheric pressure owr 80 percent (by 
16 hours. Upon removal Mrn heat, store at 

weight) sulfhric acid in a desiccator for at 

minum oxide wlth between 6 to 95 percent 
least 36 hours before use. This gives alu- 

weighed sample of the p-epamd slominum 
volatlles. This Is determtnd by heating a 

reweighing. TO Insure the proper adsorptive 
&de at 2.000 OF for 2 hoars and then Quickly 

properties of the alumlnum oxide. pedom 
the following test: 

a.Weigh5Qgramsflgrarnofthesctivated 
aluminam oxide and p.ck mto the 

15 centimetan) desoFibed under “Apparatus” 
chromatogaphtc column (13 centimeters x 

in C under I above. Use glass wool at the col- 
umn exit tQ merit the alllminllm oxlde 
hom PaSsLng through the column. 
b. Place a 25O-rnlluuter graduated cyllnder 

eluate coming irom the colame 
under the column to meas- the amount of 

C. Prewet the aluminum oade by passing 
40 mllllllters of isooctane tluough the col- 
umn. Adlust the nitmgen asswrs so that 
the rata of descent of the isooctane coming 

liteft per minute. 
off the column is between 1.5 to a5 am- 
6 Just prior to the last of the isooctane 

reaching the top Of the duminllm &de bed. 

C l e a n e d  aPd Lreed Of Solvent. activate It be- 
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add 10 mllllliters of the l ~ ~ ~ ~ t a n e  s o l p ~  
ContaFning 5.0 mifligrams of cbryseno llter. 
is J u s t  above the aluminum oada Then 
~ m l l l i l l t e r s o f a m i x t u r e o f b e m z e n e ~  
isaoctane (33% percent benzene and 6% pst- 
cent booctane by volume) to the reaer~~k 
and contlnue percolation. 
t Continue percolation. colleming ~0 

10 mllllliters of the sample aolutloa and 
milllilters of the gradient  solution) Ln the 
a5o-millillter  graduated cyllnder una 
level of the gradient solution is Just ah- 
the alumlnam oride. Add !XlJ milliliters of 
the eluting solution of benzene and 1- 
(90 percent benzene and 10 percent laooctans 
by volume) to the column and continue m- 
lecting until a total of 250 millilltern of solu- 
tion has been obtained. This may be dis 
carded Now begln to collect the flnal eluaa. 

under the column and contlnue the percola- 
g. Place a 100-milllllter graduated cylinder 

tion until a 1OO-mllllliter eluate has been ob- 
tained. 

IMmilllllter traction by ultraviolet snnlg- 
h. Measure the amount of chry$ane In this 

sls. If the alumlnum oxide la satlsfactorg. 
more than 80 wrcent of the orlgaal amount 
of ohrysene should be found in this &action. 
(NOTE: If the m o u n t  of chrysene recoverad 
k leas than 80 percent. the original batch of 
alumlnum oxide should be sieved between 
1W-160 mesh. Activation and testing of this 
sieved batch should lndlcate a sacisfactory 
aluminum oxide for use.) 

lnsure that an uncontaminated sample of the 
N. Sompltng. Precautions muat be taken to 

mineral oil is obtained since ultraviolet ab- 
sorption 1s very sensitive to small amounts 
of eutraneous material contaminating the 
sample through careless handling. 

with the analysis of a sample. detarmtne the 
V. Procedure. A. Blank. Before peedlng 

absorbance of the solvent residues by carry- 
lng out the procedure without a sample. 
B. Sample. l. Weigh out a0.0 grams S.l 

gram of the mlneral oil Into a beaker ahd 

flttsd wlth a tetraauoroethylene polymer 
transfer to a 250.millllltar sepanrtorp funnel 

stopcock, nalng enough cyclohexane (25 mil- 
Illiteff) to give a flml totat volume of 50 
lnlllillters (mineral ofl plas cycloharsne). 

rated with cyclohexane and shake by hand 
2. Add a5 mllllllters of nitromethane sata- 

vigorously for 3 minutes. Recover the lower 
nitromethane laye ln a lSO-milllllter beaker 
containing 1 mlllilltar of n-hexadecane and 

Repeat the extraction four more Umes. re- 
muorate on the steam bath der nitrogen. 

covering each extract in the l54bmilllllter 
beaker. Exercise cam not to flll the beaker 
to such a capscity that solvent laasscr may 
occur. Eka~~rate the comblned 

helradecsne residue contalnlng the 
nitromethane extracts to 1 millluter of n- 

e. Contlnue percolation untll ths 

eluates (40 millliltera of the m t  S O l U t i O ~  

000029 





Use a (00.milliliter beaker to collect the re- 
maining elute. 

and percolate the remaining isooctane and 
17. opal the Stogcock. renew the pressure. 

benzene through the column elutlng the re- - aromatics. Rransier the eluate in 
small portlona from the 400 mllllliter beaker 
to a 15O-millillter beaker contalnlng 1 mllli- 
lltm of n-hexadecane and evamrate on the 
steam bath under niWOg~n. RlW the 400- 
mlllillter beaker well with small portions of 
isoootane to obtain a complete transfer. 
( N m  Complete removal of the 

nitromethane and benzene Is essential. This 
can be assured by successive additions of 5 
mllllllters of isooctane and reevaporation.) 

8s of isooctane Inw a Po-mllllliter volu- 
18. Thnsfer the realdue with several wash- 

meflc flask Add isooctane to mark 
ls. Record the sp%ctram of the sample solu- 

tion in B l-centimeter cell compared to bo- 
octane from n0 to 400 m p  After making nec- 
essary corrections in the spectrux~ for cell 
differences and for the blank absorbance. 
record the maxlmum absorbance in each of 
the wavelength Intervals (mp). 280-299. 300- 
319.~.36o-m. 
a. If the spectrum then shows no dlscern- 

lble peak corresponding to th absorbance 
m e u r n  of the m n e  reference standard 
solution at 334 mk the maxlmum 

tervals recorded shall noc exceed those pre- 
absorbances in the respective wavelength ln- 

scribed in paragraph (d)(l)(fl) of this seaion. 

of the sample solution. and the spectnun as 
b. If such a peak 1s evident in the specnum 

a whole is not incompatible wi th  that of a 
pyrene conmmlnant yleldlng such a peak of 
the observed absorbance. calculate  the con- 
centzation of pyrene that would yield this 
peak (334 m) by the base-line technique de- 
scribed in ASTM method El69.63 (Re- 
approved 1981). "Standard R8commended 
Practices for General Techniques of Ultra- 
violet Quantitative Analysh." which Is 1n- 
carpommi by reference. The availablllty of 
thls incorporation by reference is gloen in 
parasraph (b)(l)(l) of thls section. Correct 
egohofthemaximumabsarbanceaInthem- 
specUve q ~ ~ l f l e d  wavelength Intervals by 
subtmcUng the absorbance due to m n e .  
det%rmlned as followa: 

Absosbanceduetopyrene-- Cp x Sa 

388 

Also calculate the pyrsne content of 
oll sample in parts per mlllion as Lollowk 

Pyreme content - - (2~OOO)XC = 
(P. p. m. 1 Z(y1OOo 

W h 0 I - C  
C=Calculated concentration of m n e  ln m& 
llgrams per llter of sample solution. . : 

not emxed 25 p.p.m The maxlmm 
c. The -ne content so determined shig 

absorbances corrected  for m n e  content 8 
described ln this step 19 for each of the m- 8 
fled wavelength interval3 shall not 

of this section. 

solution is in any respect  clearlg Incorngat. 
d. If the spectrum as a whole of the sample 

lble with the presence Of DWne a8 
source of the peak at 334 rnk then  the maxi- 
mum absorbances in the respective wave,- 
length Intarvals without correction  for any 
assumed -ne content shall not exceed the 
llmita prescribed in paragraph (d)(l)(fll of 
this section. 

FR 11847. Mar. 19, 1982: 49 F'R 10112. Mar. l9, 
[42 FR 14609. Mar. 15. 1977. as amended at 47 
1984.54 FR 24898. June 12.19891 

9 1783660 Odorlese light petroleum hy- 

Odorless light petroleum hydro- 
carbons may be safely used, 88 a corn-' 
pgnent of nonfood artlcles intended for 
u88 in contact with food, in accordanca 
with the follooping prescribed condi- 
tions: 
(a) The additive is a mixture of liauid 

hydrocarbons derived from petrolerun 
or synthesized from petroleum g a m s . ,  

Isopadfinic, or naphthenic in nam. - 
(b) The  additive meets the following, 

f#peCifiCatI0nS: 
(1) Odor is faint and not keroeenic. f . I 
(2) Initial bolllng point is 300 "F :j mum. 
(3) Final boiling point la 6E4 OF -.-t 

mum. f . : 9  

the llmitS prescribed in m D h  (d)(lXil) 

drocarborrs. 

The additive is chiefly paraffm% 

.C 
A. 7 

wH*argm 0 

sob528 
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5076 

RECOMMENDED  USAGE LEVELS 

5 ppm  maximum,  based  on  the  total  weight of food  contacting  the 
release  agent  between  applications. 

FDA  COMPLIANCE 

5076 is a  combination of FDA GRAS and  direct  approved  substances. 
Further  information is available  on  request. 

TYPICAL  PROPERTIES 

Appearance White,  opaque liquid 
Specific  Gravity @ 77°F 0.904 
Weight  per  Gallon 7.53 
Pour  point, OF 15 

5076  contains  components  listed  on  the  TSCA  inventory,  and  they  are 
listed  on  the DSL,  or  otherwise  comply  with  CEPA  New  Substance 
Notification. 

STORAGE  AND  HANDLING 

If stored  outside,  product  should  be  brought  to  room  temperature  prior 
to  using.  Product  may  show  slight  separation  on  extended  storage  and 
should  be  stirred  prior  to  use. 

SHIPPING 

Shipped in 55 gallon  non-returnable  drums  or 5 gallon  pails. 
008033 

Bulletin TaD654-L 
(Rev. 2/15/00) 

PATCOO Additives Division 
American Ingredients Company 
3947 Broadway, Kansas City, MO 64111 
(816) 561-9050 (800) 669-2250 
FAX (816) 561-7778 
W.patco-addtiies.COrn 
email: infd’patco-addi.com 

This information  is  not to be taken as a  warranty or representation for which  we  assume  legal 
responsibility  nor as permission  or  recommendation to practice any  patented  invention  without 
a license. It is offered  solely  for your consideration,  investigation, and verification. 
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silent on  potential  retroactive 
application of the rule, retroactive 
application violates  the APA's notice 
and comment  procedures.6 
Discussion 

clarification,  reconsideration and 
rehearing. 

We disagree with PG&E that the 
Commission  must  clarify or reconsider 
the  Final  Rule at this time  because of 
retroactivity  concerns. In the Final  Rule, 
the  Commission did not state that it 
necessarily  would  take  any particular 
action.  Rather, the Commission  merely 
stated that challenges,to affiliate  fuel 
prices  recovered  through the fuel 
adjustment  clause  prior  to the effective 
date of this rule  change  are  best  decided 
on a  case-by-case  basis.  When the 
Commission is presented with a  case 
involving  fuel  adjustment  clause 
recovery  before  the  effective  date of the 
Final  Rule of the price of affiliate  fuel 
purchases, the  Commission can 
determine at that  time  how  best  to 
proceed. 
The Commission Orders 

reconsideration and rehearing is hereby 
denied, as discussed  in  the  body of this 
order. 

We will  deny PG&E's request  for 

PG&E's request for clarification, 

By the Commission. 
(SEAL) 
David P. Boergers, 
Secretary. 

Doc. 98-31960 Filed 11-30-98; B:45 am] 
BlUlNQ CODE 67l7-014 

DEPARTMENT  OF HEALTH AND 
HUMAN SERVICES 

Food  and Drug Administration 

21  CFR  Part  172 
[Docket No. 94F-04541 

t i 7  ood  Additives  Petmitted for Direct 

L Addition to Food for Human 
Consumption; White Mineral 011, USP 

HHS. 
ACTION: Final  rule. 
SunmWY: The Food and Drug 
Administration (FDA) is amending  the 
food additive regulations to provide  for 

e  safe use of white mineral  oil as a 
dust control  agent  for mugh rice at an 
application rate of 800 parts per million 
(ppm). This action is in response to a 
petition  filed by  Lyondell-Citgo  Refining 
Co.. Ltd. 

HCY: Food and Drug Administration, 

r 

65 U.S.C. 553 (1994). 
I &-la 

DATES: This regulation is effective 
December 1, 1998: written  objections 
and  requests for a  hearing by December 
31,  1998. 
ADMIESSES: Submit written objections to 
the  Dockets  Management  Branch,(HFA- 
305). Food and Drug Administration. 
5630 Fishers  Lane,  rm.  1061,  Rockville, 
MD 20852. 
FORFURTHERUW3RMATlONcoHTAcT: 
Blondell  Anderson,  Center  for  Food 
Safety and Applied  Nutrition (HFS- 
206), Food,and Drug Administration, 
200 C St.  SW.,  Washington, DC 20204, 

SUPPLEMENTARY IN#WII#AIK)N: 

1. Introduction 

Register of January 25,1995 (60 FR 
4920). FDA announced that a food 
additive  petition (FAP 5A4440)  had 
been  filed by Lyondell-Citgo  Refining 
Co.. Ltd., P.O. Box 2451, Houston. TX 
77252-2451. proposing that the food 
additive  regulations be amended in 
5 172.878 White mineral oil (2 1 CFR 
172.878), to provide for the  safe use of 
white  mineral  oil as a dust control  agent 
for  rough  rice  at  an application rate of 
800 ppm (0.08 percent of the w e t  of 
the rice). An application mte of 200 
pprn (0.02 percent of the  weight of the 
grain) is currently permitted  under 
5 172.8P8(c) for use on wheat, cam. 
soybean,  barley,  rice,  rye,  oats,  and 
sorghum as a dust suppressant. On 
September 17, 1996, the  petitioner 
amended  the  petition  to  limit its request 
to  the use of white mineral  oil of IS0 
100 oil  viscosity (100 centistokes  (cSt)  at 
100°F). 
11. comments 

comments  from  rice  warehouses and an 
oil supply company in support of the 
proposed application rate of food  grade 
white mineral oil  for  rough  rice 
indicating that the current  regulated  rate 
of 200 ppm  does  not  effectively  control 
rice  dust.  Because the comments are 
consistent with the  regulation as set 
forth in the codified  section of this 
document, FDA sees no  need  to address 
them. 
III. Condusion 

The  agency  has  evaluated all the data 
in the petition and  other  information 
and concludes that the  proposed use of 
white  mineral  oil of I S 0  100 oil 
viscosity  (centistokes (cSt) at 100 OF) is 
safe  for  use as a dust control  agent  for 
rough rice and that the additive will 
achieve its technical  effect.  Therefore, 
the  agency concludes that  the  food 
additive regulations should be amended 
a!i set forth as follows. 

202-418-3106. 

In a  notice published m the Federal 

The  agency  has  received nine 

APPENDIX VI 
~ ~ "" ~ ~. 

In accordance with S 17 1.1 (h) (21 CFR 
171.1 (h)), the petition and the 
documents  that FDA considered and 
relied  upon in reaching its decision  to 
approve the petition are availablefor 
inspection at the Center  for  Food  Safety 
and  Applied  Nutrition by appointment 
with the  information contact person 
listed  above. As provided in 5 17  1.1 (h) , 
the  agency will delete from the 
documents any materials that are not 
available  for public disclosure before 
making the documents  available  for 
inspection. 
N. Environmental Effects 

The  agency has carefully  considered 
the  potential  environmental  effects of 
this action. FDA has concluded that the 
action will not  have  a  si@kant  impact 
on the  human  environment, and that an 
environmental  impact statement is not 
required.  The  agency's finding of no 
significant  impact and the evidence 
supporting that finding, contained in an 
environmental  assessment, may  be seen 
in  the Dockets  Management  Branch 
(address  above)  between 9 a.m. and 4 
p.m.,  Monday  through  Friday. 
V. Paperwork Reduction Act of 1995 

of information.  Therefore,  clearance by 
the Office of Management and Budget 
under the Paperwork  Reduction  Act of 
1995 is not required. 
VI. Objections 

Any person  who will be  adversely 
affected by this regulation may at any 
time on or before  December 31,  1998, 
file with the Dockets  Management 
Branch (address  above) written 
objections  thereto.  Each  objection shall 
be separately  numbered, and each 
numbered  objection shall specify with 
particularity  the  provisions of the 
regulation to which  objection  is  made 
and the  grounds  for the objection.  Each 
numbered  objection on which a  hearing 
is requested shall specifically so state. 
Failure to request  a  hearing  for  any 
particular  objection shall constitute a 
waiver of the right  to  a  hearing  on that 
objection.  Each-numbered  objection for 
which  a hearing is requested shall 
include a  detailed description and 
analysis of the specific  factual 
information intended to  be presented in 
support of the objection in the event 
that  a  hearing is held. Failure to include 
such a description and analysis for any 
particular  objection shall constitute a 
waiver of the  right  to  a  hearing  on the 
objection. Three copies of all documents 
shall be submitted and shall be 
identified  with  the  docket  number 
found in brackets  in  the  heading of this 
document. Any objections  received in 

This final  rule contains no collections 
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response to the regulation may be seen the Director,  Center  for  Food  Safety and 2. Section 172.878 is amended in the 
in the Dockets  Management  Branch Applied Nutrition, 21 CFR part 172 is table in paragraph  (c) by adding an entry 
between 9 a.m. and 4 p.m., Monday amended as follows: under the headings "Use" and 
through  Friday. 
List of Subjects in 21 CFR Part 172 

Food additives, Reporting and 

Therefore, under the Federal  Food, 
recordkeeping  requirements. 

Drue. and Cosmetic Act and under 

PART 172-FOOD ADDITIVES 
PERYlllED FOR  DIRECT  ADDITION 
TO FOOD FOR  HUMAN 
CONSUMPTION 

1. The authority citation  for 2  1 CFR 
part 172 continues to  read as follows: 

"Limitation  (inclusive of all petroleum 
hydrocarbons  that may be used in 
combination with white mineral oil)" to 
read as follows: 
glnm m a e  mlneral on. 
* * * * *  

au&&ity delegated to the Commissioner ~~tholr;lty: 21 U.S.C. 321, 341, 342, 348, (c) * * * 
of Food and Drugs, and redelegated to 371,379e. 

Use ~ Limitation  (inclusive of all  petroleum  hydrocarbons  that  may be used in 
combination with white mined oil) 

f. t 

16. As a dust  control agent for  rice. IS0 100 oil viscosity (lo0 centistokes  (cSt) at 100°F) applied  at a level 
uf no more than 0.08 percent by weigM uf the rice grain. 

Dated: November 7, 1998. 
L. Robert Lake, 
Director, Ofice of Policy,  Planning, and 
Strategic  Initiatives.  Center for Food Safety 
and Applied Nutrition. 

Doc. 98-31845 Filed 11-3G98; 8:45 am] 
BILUNO CODE 41-14 

DEPARTMENT OF HEALTH  AND 
HUMAN  SERVICES 

Food and  Drug  Administration 

21 CFR Part 172 
[Docket  No. 9eF-00631 

Food  Additives Permitted for Direct 
Addition to Food for Human 
Consumption;  Natamycln  (Plmaricln) 
AGENCY: Food and Drug Administration, 
HHS. 
A m :  Final rule. 

SUhlMARY: The Food and Drug 
Administration (FDA) is amending the 
food additive regulations to provide for 
the safe use of a dry form of natamycin 
as an antimycotic in cheeses. This 
action is in  response to a petition filed 
by Protein  Technologies International, 
InC. 
DATES: This regulation is effective 
December 1. 1998; written objections 
and requests for a hearing by  December 
31, 1998. 
ADDRESSES: Submit written objections  to 
the Dockets  Management  Branch  (HFA- 
305), Food and Drug Administration, 
5630 Fishers  Lane, rm. 1061, Rockville, 
MD 20852. 
FOR FU- "WwnoN CONTACT: 
JoAnn Ziyad,  Center  for  Food  Safety and 
Applied Nutrition (HFS-206). Food and 

Drug  Administration, 200 C St. SW., 
Washington, DC 20204,202-416-31 16. 
SUPPL~~EMAR~ wFOFWA~N: In a notice 
published in the Federal  Register of 
February 11, 1998  (63 FR 6945). FDA 
announced that a food additive petition 
(FAP 8A4581) had  been  filed  by  Protein 
Technologies  International, 
Checkerboard  Sq.,  St. Louis, MO 63164. 
The petition proposes  to  amend  the  food 
additive regulations in 5 172.155 
Natmycin (pimmkin) (21 CFR 172.155) 
to provide  for the safe use of a dry  form 
of the food additive for  use  on  the 
surfaces of cuts and slices of cheese  to 
inhibit mold  spoilage, in accordance 
with various standards of identity for 
cheeses that aIlow the use of 
antimycotics and  anticaking  agents. 

FDA received two comments  from the 
food industry on the use of the dry mix 
of natamycin  and  cellulose  on  cheese to 
inhibit mold  spoilage.  Both  comments 
favored the petitioned  use of the 
additive. One  comment  listed  several 
reasons for supporting the Current 
petitioned use.  They include possible 
extension of shelf  life of shredded 
cheese, reduction of risks associated 
with antimycotic suspension spray 
application and minimal  new 
technology  investment by utilizing 
existing anticaking  agent application 
technology.  However, the other 
comment stated that "We realize that 
natamycin is permitted as a spray  on the 
surface of cheese,  but  we  are  not 
comfortable with that  method of 
application on  grated  cheese. We would 
like to  test the efficacy of the method 
proposed in the cited  petition." 

FDA finds that  the petitioner does not 
seek approval either for the use of the 
wet or dry application of the addithe  on 

grated  cheese.  The petitioner requests 
that FDA amend the food additive 
regulation  for  natamycin fpimaricin) 
found in 5 172.155 to allow  for  the  use 
of a dry  form of the food additive only 
on the surfaces of cuts and slices of 
cheese  to inhibit mold  spoilage, and this 
does not extend to  use of the additive 
on grated M shredded cheese. Thwefore, 
the  comments on grated or shtedded 
cheese are outside the scope of this 
rulemaking. 

Natamycin is currently approved  in 
§ 172.155 for  use as an antimycotic 
agent  on the surfaces of cuts and slices 
of cheese($.  Natamycin may  be used on 
surfaces of cuts and slices of a cheese 
listed in 2 1 CFR part 133 only if the 
standards for such cheese provides for 
or the use of "safe  and suitable" mold- 
inhibiting ingredients. The subject 
additive is defined in 5 172.155 and may 
be applied by dipping or by spraying, 
using an aqueous solution containing 
200 to 300 parts per million (ppm) of 
the additive. The  proposed  use is for the 
application of natamycin  to cuts and 
slices of cheese as a dry mixture with 
safe and suitable anticaking  agents, such 
as cellulose. 

FDA has evaluated  the data in the 
petition and other  relevant material. As 
part of its review, FDA evaluated  data 
on the technical effect of the additive, 
its stability, and the change in exposure 
resulting  from the use of a dry mixture 
of natamycin and cellulose anticaking 
agent. The petitioner provided data to 
establish that a level of up to 20 ppm 
natamycin in the finished product is 
needed  to  obtain the same antimycotic 
effect as  from the liquid application. 

The petitioner, by measuring the 
antimycotic  effect of a dry  mixture  of 
natamycin and cellulose on several 
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o f t  is 0.3 and the average value of y is 
0.7. 

(b) The additive  meets  the following 
apeciflcatlons: 
(1) The methoxy content shall be not 

less than 3.5 percent  and  not more than 
6.5 percent. calculated aa O m ,  and the 
ethoxy  content shall be not lees than 
14.5 percent  and not more than 19 per- 
cent. calculated as Oca&. both meas- 
ured on the dry sample. 

(2) The viscosity of an aqueous solu- 

milliliters of water, a t  20 "C, is 20 to 60 
tion, 2.5 grams of the material in lo0 

centipoises. 
(3) The ash  content on a dry basb has 

a maximum of 0.6 percent. 
(c) "he food additive is used aa an 

aerating. emulsifging. and foaming 
agent, in an amount  not in excess of 
that reasonably  required  to produce i t s  
intended effect. 
g 17U74 Hydroxypropyl 

methylcellulose. 
The  food additive hydroxypropyl 

methylcellulose (CAS Reg. No. !xm" 
3) may be safely used in food,  except in 
standardized foods  which do not pro- 
vide for such use if: 

(a) The additive complies with the 
definition and speciff cations prescribed 
in the  National  Formulary, 12th edi- 
tion. 

(b) It is used or intended for use as an 
emulsifier. fllm former,  protective col- 
loid. stabilizer. suspending agent. or 
thickener. in accordance with good 
manufacturing practice. 

(c) To insure safe use of the additive, 
the container of the additive,  in addi- 
tion to being labeled as reouired bv the 

APPENDIX- VI1 

8 172878 
(a) The additlve meets  the specifics- 

(b) The additive is used or intended 

aom of the united ststee pharma- 
copeia xx (1980). 
for use aa follows: 

Use and Lbnttatfons 
sard candy mducdon-As a release agent 

and antisticking agent, not to emxed 500 
parts per million in hard candy. 
nent of protective coatings. 

Vitamin and mineral tablets-& a corn- 

142 FR 14491. Mar. 15. 1977. as amended at 49 
FR 10105. Mar. 19.19841 

B 172.878 White mineral oil. 
White mineral ofl may be safely used 

in food in accordance with the follow- 
ing conditions: 

(a) White mineral oil is a mixture of 
liquid hydrocarbons, essentially par- 
m n i c  and naphthenic in nature ob- 
tained from petroleum. It is refined to 
meet the following specificatiom: 
(1) It meets the test  requirements of 

the United States Pharmacopeia XX 
(1980) for readily carbonizable sub- 
stances (page 532). 

(2) It meets the test  requirements of 
U.S.P. XW for sulfur compounds (page 
400). 

(3) It meets the  specifications pre- 
scribed in the "Journal of the Associa- 
tion of Official -4nalytical Chemists," 
Volume 45. page 66 (1962). which is in- 
corporated by reference, after correc- 
tion of the  ultraviolet  absorbance  for 
any absorbance due to added anti- 
oxidants. Copies of the  material incor- 
porated by reference are  available from 
the Center for Food Safety  and Applied 
Nutrition (RFS-200). Food and Drug 
Administration. 200 C St. SW., Wash- 
ington. DC 20204. or available  for in- 
spection a t  the Office  of the Federal 
Register, 800 North Capitol Street. 
NW.. suite 700, Washington, DC 20408. 
0) White mineral oil may  contain 

any antioxidant  permitted in food by 
regulations issued in accordance  with 
section 409 of the Act, in an  amount 
not greater than that required to 
produce its intended effect. 

(c) White mineral oil is used or in- 
tended for use aa follows: 

99 
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I 

21 CFR Ch. I (4-1-98 

use 

1.Asardwmagent.Wa.andhdriesntinaan~and~camn- 
inp~ofRavairg.sp*ar.condimsnband"(oreddi. 
~ ~ f ( o o b ~ ~ .  

2 A a a m b a $ 4 a g m t ~ , a n d ~ i n a w 1 ~ a n d ~ ~ ~  

3 . A s a ~ m f e r m a t 8 b n ~ m m e m a n u l a c h v s o f v i n s g s r ~ a n d w i n s t o ~  
hgf-Wtp&lal" 

m n t a r s C e r d a a w a d a r , ~ a n d v d d y e a r t c o m m m b n  
mentrman. 

durig fm- 

....... . ..-....-... "..".........."....."."".l........_. I" ...... 
............................... -8. In dahydratsd hut& and vegaablss. aa a ralssre well ............................ .... 

+ 7.Ine~gwhib~soIids.asarslsaw~ .. .........."....-.".... .............................. 
8. On raw hub and vegaabb. as a pr-" ........................................ 
9.InfrrPamaaLaaacompmadofholmenaalng ............................. " ............ 
1 0 . A s a ~ l b n t m b r b m U I B d i n t b c u r t n g o f ~  ........................ ". .. 
11. In nmldhg stard used in Um manuiachrra of umhx&onecy ............................. 

. - 
". 

1 2  As a rslaase agent, bindar. and lubricant in me msrmfadura d yeast ................ 
1 3 . A s a n ~ ~ i n s a b i c a c d f a f o o d u s a  ............................. .............. 
14.Asrsleaseagentandsrsealbrlandpolnhmlagarninmemanufactweofcon- 

1 5 . A s a d u n ~ a p a n f a w h e g L c ~ 1 , ~ . ~ . r r e . r y e . o a L 1 . a n d  
fkhonay. 

". 
142 FR 14491. Mar. 15, 1977. as amended at 47 FR 8764. Mar. 2, 1982: 47 FR 11838. Mar. 19. 
48 FR 55728. Dec.  15,1983; 49 FR 10105. .Mar. 19, 1984; 54 FR 24897. June 12. 19891 

5 172880 Petdatum 
Petrolatum may be safely used in 

food. subject to  the provisions of this 
section. 

(a) Petrolatum complies with  the 

subjected to  the  analytical procedure 
described in §172.886(b): 

path length: 
Ultraviolet absorbance per centimeter 

MiI(bmr0ns IHamM 
specifications set  forth in the United 
Statas p-opeia = (1980) for 290-299 m-zm ................................ "....... " 
white  petrolatum or in the National 300-359 .......................... ""....I.1-.-.-."".".-." 
Formulary XV (1980) for petrolatum. 38woo .... " .......- ........... ..".... " ...-... " 

....... .._... .".. ............................... .- 

(b) Petrolatum meets the following 
ultraviolet absorbance l i m i t s  when (c)  Petrolatum is used or intended for 

use as follows: 

use umwal(buhnivsdautrpeWaM 
m a t m a y b s ~ l n ~ ~ ~  

hWaypoduQ.;ssmba$4apmtandb&kant ...._-.".-_ - W i t h ~ m i m d o d . n o t t o e x m d 0 . 1 5 " j  

~onl&Llonay;ssrsbssemJantand~~andpdbhhpag ell..." r J d t o e x m d 0 2 p e 4 w n t o f ~ ~ .  
~dahydrsrsd~andvegsgblss;ssrslesse~."~ ~ d t o e r ~ c e s d o . a p e n e n ( d ~ ( n d h . n d  
heegwhitasolid%asmapmt "..l.l._.._l-...-.-_... N d t o e x m d O . l ~ o f e g g w k i s o s d s .  

hbmtwandyemtsrdslornhgm -_.. __--- Aspmcraedh5173340dmbduvh 

" 

-. 
onna~aldvqpabb%ss"..".""" .1.". I."." h a almunl nos to exmd !pad - 

pact*a 

100 
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red meat as a component of a carcass 
spray in accordance with current in- 
dustry  practice. In the carcaas spray, 
the additive Is used at levels that re- 
sult in sodium chlorite  concentrations 
between 500 and 1,200 pasts per million 
@pm) in combination  with any GRAS 
a i d  at levels  sufficient to achieve a so- 
lution pH of 2.5 to 2.9. 

(d) The  concentration of sodium chlo- 
rite Is detennined by a method entitled 
“Determination of Sodium Chlorite: 50 
ppm to 1500  ppm Concentration," Sep 
t8mber 13, 1995, developed by Alclde 
Con., Redmond. WA. which is incor- 
porated by reference in accordance 
with 5 U.S.C. 552(a) and 1 CFR part 51. 
Copies are available from the Division 
of Petition Control (RFS-215). Center 
for Food Safety and Applied Nutrition, 
Food and Drug Administration. 200 C 
St. SW.. Washington, DC 202O4-0001, or 

sumlances 

FcmnaWehyde .................................................. ".- ....................... 

V W W m o x r p o l y  ( o w e W m e V p o l y l o m m e )  
f m  15 mdsrVpoly(oayemyIene) blcck mpolvmer (CAS 
Reg. No. SOIXSl1-6) as dsflned m 5 172808(a)(3) 01 ma 
chaptsc. ad. s w m  san ................................ ...................... 

lwwhyime glycol ..-.-....... . ...................................................... 
WroXvahyIene 40 moncnlearale ................... " "_._ ........-....... 
wYsabate60 ....................................................................... 
porrwlbate65 ......................................................................... 
Row(ene glycol a l g i i  ................................................... 
h dbade ._ ................................................................ 
sarbiran monoldearste .....-....... ̂ ......................................... 
W& mhgd at Conforming with § 172.618 OI IM ...... 

Q 173,340 
may be examined at the Center for 
Food Safety and Applied Nutrition's 
Library, 200 C St. SW.. rm. 3322, Wash- 
ington, DC 202W-0001. or  the Office  of 
the Federal Register, 800 North Capitol 
St. NW., suite 700, Washington, DC. 

FR 11119. Mar. 6.19983 
161 FR 1 W ,  A p .  23, 1996. as amended at 63 

0 173.340 Defoaming agents. 
Defoaming agents  may be safely used 

in processing foods, in accordance with 
the following conditions: 

(a) They consist of one or more of the 
following: 
(1) Substances generally recognized 

by qualified experts as safe in food or 
covered by prior sanctions for the use 
prescribed by this section. 

(2) Substances listed  in  this para- 
graph (a)(2) of this section,  subject  to 
any limitations imposed: 

Lnn- 

1 0 p a r r r p e r ~ m l o a d . o r a l s ~ l a v c l l m a ~  
loodthal~paDaredasdlrsctedmUmhels,Ihelood 
a~ready-(ora*uumpbonstatemllhavenotmoremun 
10 pa18 par rmbDn easpt as lollowr: Zero m mi#: 110 
p a t t s p a r M i b o n m d r y g e l a b n ~ m u s r ~ f a u s e  
~enrbynomrsman16parbpernrdhonispmsentin~ 
ready(oservedQtert250panspacmhmsait IataeW 
lor cookmg purposss. wheceby no more lhan 10 pare per 
mtllronrspresammihemQ)tedfood. 

As a presavatrve m deloarmng agents contauring 
dmdhyrpocyuloxam. m an mourn nul eacesmng 1.0 per- 
cent 01 me d m w n e  content. 

For use as prescroed m §172808(b)(3) of lhm Chap(er. 

As a stabllher and mdrsnec m denoammg agents CDmammg 
dtmsmvlporvwlmran, m an amount I- reguned m 
aaampllsh lhe mtendeU elleel. 

As de l i ed  in 5 172820 ol I~IS chapter. 
As dehned m U.S.P. mi. 
As defmed m 5 17ZB38 ol thiD chapter. 
As defied m 5 1'12.836 of chapler. 

As ddned  in 0 l72.&58 ol UIIS chapter. 
AS d e f i e d  m 0 172480 ol Ihs chapter. 
As defined m 5 172842 ol mk chapter. 
Asacomponentolde(oemingagentslauseinwaahwatsr 

l w ~ p o t i a a c a a t s t w e l n d t o ~ x c a a d O . D 0 8 ~ d  
the wash warn. 

(3) Substances listed in  this paragraph (a)(3), provided they are components of 
dfJfoaming agents  limited to use in processing beet sugar and yeast, and subject 
to s n ~  IMtations imposed: 

~~ 

subrtsnaa 
~~~~~ ~ ~~~ ~ ~~~~~ 

Limmons - 
llbmum atearats ................................................................. As defined in 0 172.863 of m i  ChagteC. wstcrarate. 
8~ -w-I ................................................. . ..................... AS M arm~xasn na to e m a d  0.1 pcacent 

wsteamte .................................................................................... ~ s ~ m ~ ~ ~ ! ~ o ~ m r s d \ a p r s r .  9- - ............................................................................ ........ ~sdsmed-§17z~o~mschapter .  

w e 3 g I l t o f ~ .  
-1" .......................................................................................... Do. 

.& 
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5 173.340 

Substancsr 

Formaldehyde ....................... _ .................................... "................... 
Hydroxylafed lea(hin .......................................... ".I ........................ 
lsapraprr aJcoM. 
-urn stearate .......................................................................... 
Mineral oil: Conlorm~ng mth 5 172.618 ol thir chapter ........................... 
Odorless lqht pelroleum hydmcarbom: canfamng mth 5172.884 Ol 

Pebulalum: C0nfMnu-q mth 5 172.880 ot thh chapler ............................. 
Pemleum wax: Confomung wdh 5 172688 d lhil chapter. 
Pemleum wax. synlheUc. 
Polyemyiene glycol (400)dbleale: Conlonnmg wdh 5 172.82o(a1(21 d mu 

chapter and prowling the dmc acid used in h e  productbn ol thii sub 

S- isoparaffmlc p e l r o l e u r n  h-: COnfOrmlng mth 
StBnCe complier mm 5 172.860 OT 5 172.862 d ma chapter. 

olecc m d  denved  from lall 01 rally a d s  ........................................... g 172.882 01 h*r chapter. 

Ocysteann ............................................................................................... 
FWyoxyahylene (€40) dUeale. 
Polyoayethylene (€40) mononcmoleale. 
Polypropylene glycol ......................................... ...................................... 
Pdywrbale 80 . 
Potautum stearate ...................................................................................... 
wan a! [any ads. hydroxylated. 
Propylene glycol mono- and dmters a1 la aruj lalty acds 

Tallow. hydrogenated. oudlzed or  sullated. 
Tallow alcohoi.  hydrogenaled. 

ha chapter. 

21 C F R  Ch. I (4-1-98 E 

I 

As a presemame. 
As defined in 5 172.814 Ol mb ch-. 

AS defined  in 5 of ma chapter. 
Not more than 150 p.pm. in yea3L mea!wed a tr+ 

draarbDns 

AsanemuWernottoercsedlOpercentbywaqht 
ol defoamer fonnulatlon. 

Compiy~ng mth 5 172.862 ol Nu chapter. 
A?, ddined in gl72.818 01 thii chapler. 

Molecuiar w q h t  range, 1.200-3.000. 
As ddined in 5 172.840 01 MIS cllapler. 
As ddlned 111 5 172.867 of MU chapter. 
As dehned m 5 172.856 01 tho chapler. 

(4) The substance listed in this para- Substance 
graph (a)(4). provided it is a component 
of defoaming agents limited t o  use in d $ ( ~ ~ ~ m ~ M $ ~  
processing beet sugar only, and subject 
to the  limitations imposed: / '  
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Q 175.210 
M(mixed mono- and dinonglphenyl) 

phosphite (which may contain not more 
than 1 percent by welght of 
triisopropanolamine). 
(c)  Acrylonitrile copolymers identi- 

fied in this  section shall comply with 
the provisions of $180.22 of this chap- 
ter. 
142 F'R 14534. Mar. 15. 1977. as amended at 42 
FR 15674. Mar. 22. 1977; 48 FR 15617. Apr. 12. 
1983; 63 FR 3464, Jan. 23.19981 

Subpart  C-Substances for Use as 
Components of Coatlngs 

8 175.210  Acrylate ester copolymer 

Acrylate  ester copolymer coating 
may  safely be used as a  food-contact 
surface of articles  intended for  packag- 
ing and  holding food, including  heating 
of prepared food, subject  to  the prow- 
sions of this section: 

(a) The  acrylate  ester copolymer is a 
fully polymerized copolymer of ethyl 
acrylate,  methyl  methacrylate,  and 
methacrylic acid applied in  emulsion 
form to molded virgin fiber and  heat- 
cured  to an insoluble  resin. 

(b) Optional substances used in  the 
preparation of the polymer and  in  the 
preparation and application of the 
emulsion  may  include  substances 
named in this paragraph, in  an  amount 
not to exceed that required to accom- 
plish the desired technical effect and 
subject to  any  limitation prescribed: 
Provided. however, That  any  substance 
named  in this paragraph  and covered 
by a specific regulation  in  subchapter 
B of this chapter must meet  any speci- 
fications in such  regulation. 

coating. 

21 CFR Cn. I (4-1-98 E d i t h )  

(c)  The  coating in the  form  in which 
it contacts food meets  the following 
tests: 

(1) An appropriate  sample when ex- 
posed to  distilled  water at W2 OF for 30 
minutes  shall  yield  total chloroform- 
soluble  extraotables  not  to exceed 0.5 
milligram per square  inch. 

posed to  n-heptane at 120 OF for 30 min- 
(2) An appropriate sample when ex- 

Utes shall  yield  total chloroform-solu- 
ble extractables  not  to exceed 0.5 milli- 
gram per square  inch. 

5 175.230 Hot-melt sMppabIe food 

Hot-melt  strippable food coatings 
may be safely  applied  to food, subject 
to  the provisions of this section. 

(a) The  coatings  are  applied  to and 
used as removable  coatings for food. 

(b)  The  coatings  may be prepared, as 
mxtures.  from  the following sub- 
stances: 

(1) Substances  generally recognized 
as safe in food. 

(2) Substances  identified in this sub- 
paragraph. 

coatings. 

List 01 sumtamxs c l m i s  

Acetylated moncqlyuades ._........ Ccinplyag Vm, 172.828 

Cellulose acetate buryrate. 
Cellulose acetate propwnata 
Mineral OIL whhs ......................... For use only as a cOm 

d m i  Chapm. 

ponent d hoCmsl( 
sblppabb locd cos(- 
inprappliedtompen 
me& and canprying 
Wlnl5 172.878 d m i  
ckapta. 

B 175.250 Paraffin (synthetic). 
Synthetic  paraffin  may be safely 

used as an impregnant in. coating on, 
or component of coatings on articles 
used in producing,  manufacturing, 
packing,  processing, preparing,  treat- 
ing,  packaging,  transporting, or hold- 
ing food in accordance  with  the follow- 
ing prescribed conditions: 

(a) The  additive is synthesized by the 
Flscher-Tropsch  process from  carbon 
monoxide and hydrogen,  which are a t -  
+lytically converted to a mixture of 
paraffin hydrocarbons. Lower molecu- 
lar-weight  fractions  are removed by 
distillation.  The  residue is hydro- 
genated  and  may be further  treated by 
percolation  through  activated  char- 
coal. This mixture ca.n  be fractionated 

Ahmiisteama. 
Ammonium laury( urltate. 
Baax ... ...-.......... ... ........ .,.. ...-... ... 

Disodium hydfogm phosphag ..... 
Fonnald*B. 
Glvcervl" 
Mamyl C ~ l u l o o e .  
Mineral Od. 
Paralh wax. 
PoLastum hydroxaa 
Po185uum penultate. 
TaUOW. 
Tetrasodium pylophospbate. 
Ttantum dtoade. 
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81789650 Is0 petroleum hy- 

! leoparafflnic petroleum hydro- 

! 
j sions of t m  section. 

carbons, synthetic, may be safely used 
I in the production of nonfood articles 

intended for use in producing, manu- 
facturlng, packing. m c e s W .  mpar- 
ing, treating. packaging,  transporUng, 
or holding food, subject  to the provi- 

1 (a) The isoparaffinic petroleum hy- 
drocarbons, produced by synthesfs  from 

i petroleum gases consist of a mlxture of 
liquid hydrocarbons meeting the fol- 
lowing specifications: I 

I 

i 
I 

i 
! 
1 

p 
! 

i 

I 
f 
I 
1 

Boillng point W -260 %. as determined by 
ASTM method D86-82, “Standard Method 
for Distillation of Petroleum Products.” 
which is incorporated by reference. Copies 
may be obtained from the American Soci- 
ety for Testing Materials. 1916 Race St.. 
Philadelphia, P A  19103. or may be exam- 

800 North Capitol Street, NW.. suite 700. 
ined at the Office of the Federal  Reglster. 

Washington. DC 20408. 
Ultraviolet absorbance: 

260319  millimicrons-1.5 maximum. 
320-329 millimicrons“0.08 maximum. 
330-350 millimicrons“0.05 maximum. 

Nonvolatile  residue 0.002 gram per 100 milli- 
liters maximum. 

carbons containing  antioxidants shall meet 
Synthetic isoparaffinlc  petroleum hydro- 

the speclfied ultraviolet absorbance l l m l t s  
after  correction for any absorbance due to 
the  antioxidants. The ultraviolet absorbance 
shall be determined by the procedure de- 
scribed for application  to  mineral oil  under 
“Speclflcations” on page 66 of the  “Journal 
of the Association of Offlclal Agricultural 
Chemists.” Vol. 45 (February 1982). which is 
incorporated by reference, disregarding the 
last  sentence of that procedure. For hydro- 
carbons boiling below 121 “C, the nonvolatile 
residue shall be determined by ASTM meth- 
od D1353-78, “Standard  Test Method for Non- 
volatlle Matter in Volatile Solvents for Use 
in  Paint, Varnlsh. Lacquer. and Related 
Products:” for those boillng above l2l OC. 
ASTM procedure D381-80. “Standard Test 

5 178.3570 
Method for Existent Gum in Fuels by Jet 
Evaporation.” which are incorporated by ref- 
erence. Copies may be obtained from the 
American Society for Testing Materials. 1916 
Race St., Philadelphia. P A  19l03. or may be 
examined at the Omce of the Federal Reg- 
ister. 800 North Capitol Street, NW.. suite 
700, Washington. DC 2opo8. 

(b) Isoparafplnic petroleum hydro- 
carbons may contain  antioxidants  au- 
thorized for me in food in an amount 
not to  exceed that reasonably required 
to accomplish the intended technical 
effect. 

carbons are used in the production of 
nonfood articles. The quantity used 
shall  not exceed the amount reaaon- 
ably required to accompllsh the in- 
tended technical effect, and the resid- 
ual remaining in the finished article 
shall be the minimum amount reason- 
ably  attainable. 
[42 FR 14609. Mar. 15. 19’77, as amended at 47 
FR 11847. Mar. 19.  1982:  49 FR 10112. Mar. 19. 
19841 

P1783570 Lubricants with incidental 

Lubricants with incidental food  con- 
tact may be safely used o n m b i n e r y  
used for pr-oducing, manufactGng, 
packing. processing, preparing, t=- 
ing, packaging, transpo3hg, or hold- 
ing food, subject  to the provisio*z.$- 
this section: 

(a) The lubricants  are  preparedfrom 
one or more of the following sub- 
stances: 
(1) Substances generally recognized 

as safe for use in food. 
(2) Substances used in accordance 

with the provisions of a prior sanction 
or approval. 

(3) Substances identified in this pam- 
graph (aX3). 

(c) Isoparaffinic petroleum hydro- 

food-ntact. 



5 178.3570 

slbsmwm 

"k" 
1500; Chemiesl Absbacrr secv*e Rsersby No. 

CBlnrd ."_ ..................................................... 
CBlnr d. ddlymtd ................... .............................. " 

moil ~IWMY dah- .."...... .. ............................. -nm ahlminwn wsecds (CAS Reg. No. 
8 8 9 5 3 6 g 2 ) . w h i c h m a y c a r t s n u p t o 7 ~ b b y w e i g h t  
1.6hersnsdbl (,CAS Reg. No. 629-11-8). where me ahyi 
e a r p s a f e d e n v s d h o m h y d m g e n a W " t y a d m  
(c,rc,J and uhem me ahlrmnum siseala u dsnved horn 

Dmsmypolysaoxwe (viseowiy greata than 300 -1 .._ 
bentom& 

Dbodium decanedbate (CAS Reg. No. 17285-14-4) .............. 

-13-8. 

Dirodum U I T A  (CAS Reg. No. 13-1 .............................. 
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which it contacts food does not exceed 
0.002 inch. 

FR 11847. Mar. 19, 1982: 54 FR 24898, June 12. 
1 4 2  FR 14609, Mar. 15, 19TI. as amended at 47 

19891 

8 178.3620 Mineral oil. 
Mineral  oil  may be safely used as a 

component of nonfood articles  intended 
for  use in contact  with food, subject  to 
the  provisions of this section: 

(a) White mineral oil meeting  the 
specifications prescribed in 5172.878 of 
this chapter  may be  used as a compo- 
nent of nonfood articles provided such 
use complies  with  any applicable limi- 
tations in parts 170 through 189  of this 
chapter.  The use of white mineral  oil  in 
or on food itself, including the use of 
white  mineral oil as a protective coat- 
ing or release  agent for food, is sub~ect 
to  the provisions of 8172.878 of this 
chapter. 

(b) Technical  white  mineral oil  iden- 
tified  in paragraph (b)(l) of this  section 
may be used as provided in paragraph 
(bK2) of this section. 
(1) Technical  white  mineral oil con- 

sists of specially refined distillates of 
virgin petroleum or of specially  refined 
distillates  that  are produced syn- 
thetlcally from  petroleum gases. Tech- 
nical  white  mineral oil meets  the fol- 
lowing  specifications: 

(i) Saybolt  color 20 minimum as de- 
termined  by ASTM method D1!%42. 
"Standard Test Method for Saybolt 
Color of Petroleum  Products  (Saybolt 
Chromometer Method)," which is in- 
corporated by reference. Copies may be 
obtained  from  the American Society 
for  Testing  Materials, 1916 Race St.. 
Philadelphia, PA 19103. or may be  ex- 
amined at the Office of the  Federal 
Register. 800 North Capitol Street, 
NW.. suite 700, Washington, DC 20408. 
(ii) Ultraviolet absorbance l M t s  as 

follows: 

absorb 
w-ebn!F (mJ -per x 

?Bot00288 .""...".."-.-.. 4.0 =torn.. "..". I ".-."."... 3.3 
mt0329 .- ........................ "̂ 2.3 
330t0350 ............................... " 0.8 

21 CFR Ch. I (4-1-98 Edition) 

Technical  white  mineral  oil  containing 
antioxidants shall meet  the specified 
ultraviolet  absorbance  limits  after  cor- 
rection for any absorbance  due to  the 
antioxidants.  The  ultraviolet absorb- 
ance shall be determined by the proce- 
dure described  for application  to min- 
eral  oil  under "Specification" on page 
66 of the ''Journal of the Association of 
Official Agricultural Chemists." Vol- 
ume 45 (February 1962) (which is fncor- 

able  from the  Center for Food Safety 
porated by reference; copies are avail- 

and Applied Nutrition (HFS-200). Food 
and Drug Administration. 200 C St. 
SW., Washington, DC 20204. or available 
for inspection at the Office of the Fed- 
eral  Register, 800 North Capitol Street, 
NW.. sulte 700. Washington, DC 2wO8), 
disregarding  the  last two sentences of 
that  procedure and  substituting chere- 
for the following: Determine  the ao- 
sorbance of the  mneral oil extract  in a 
10-millimeter  cell in the  range  from 
260350 mp. Inclusive,  compared to  the 
solvent  control. If the  absorbance so 
measured exceeds 2.0 at any  point in 
range 280-350 m b  inclusive. dilute  the 
extract  and  the  solvent  control, respec- 
tively,  to  twlce  their volume with di- 
methyl sulfoxide and  remeasure  the ab- 
sorbance. Multiply  the  remeasured ab- 
sorbance  values by 2 to  determine  the 
absorbance of the  mineral  oil  extract 
per centimeter  optical  pathlength. 
(2) Technical  white  mineral oil may 

be  used  wherever mineral  oil is per- 
mitted  for use as a component of 
nonfood articles  complying  with 
gl75.105.  176.200,  176.220,  177-2260, 
177.2600. and 177.2800 of this chapter  and 
178.3570 and 178.3910. 
(3) Technical  white  mineral oil may 

contain any antioxidant permitted in 
food by  regulationa issued in accord- 
ance  with  section 409 of the Act, in an 
amount  not  greater than that required 
to produce its intended effect. 

(c) Mineral ofl identified in para- 
graph (c)(l) of this section may be used 
as provlded in paragraph (c)(2) of this 
section. 
(1) The  mineral  oil  consists of virgin 

petroleum  distillates refined to meek 
&e following specif~catfona: 

(1) Initial boiling  point of 450 "F mini- 
mum. 

(11) Color 5.5 mum as determined 
by ASTM method D1500-82. "Standard 
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Teat Method for ASTM Color of Petro- 
leum Products (ASTM Color Scale)," 
which is incorporated by reference.  The 
avsilabflity of this incorporation by 
reference is given in paragraph (b)(l)(i) 
of this  section. 

(iii) Ultraviolet absorbance W t s  as 
follows as determined by the d y t i c a l  
method described in paragraph (c)(3) of 
this section: 

W - b m  ( W  

280 to 289 .... ".".."."...............".I.. ... ...."... 
290 to 299 ." ..................................... " ". 
300 to 359 ........". .... ............................. 0.4 
360 to 4w ..... ................................................ B9 

(2) The mineral oil may be used  wher- 
ever mineral oil is permitted for use as 
a component of nonfood articles com- 
plying  with §$175.105 and 176.210 of this 
chapter and 5178.3910 (for  use only in 
rolling of metallic foil and sheet 
stock), §§ 176.200, 177.2260, 177.2600, and 
177.2800 of this chapter. 

(3) The analytical method for deter- 
mining ultraviolet absorbance limit is 
as follows: 

GENERAL INSTRUCTIONS 

possibility of errors  arising from contamina- 
Because of the  sensitivity of the test. the 

tion is great. It is of the  greatest importance 

remove all organic matter such as oil. 
grease. detergent residues, etc. Examine all 
glassware,  including  stoppers  and  stopcocks, 

fluorescent  contamination. As a preCaUtiOn- 
under ultraviolet light to  detect any resfdual 

ary measure it is recommended practice to 
rinse all glassware with purified lsooctsne 

used on stopcocks or joints. Great cape to 
immediately before use. No grease is to be 

avoid contamination of oil samples in han- 
dling and to  assure absence of any extra- 
neous material arising from  inadequate 
packaging is essential. Because some of the 
polynuclear  hydrocarbons sought in t h l s  test 
are very  susceptible to photo-oxidation, the 

8ubdued light. 
entire procedure is to be carried out under 

that all g laSSWa be SCNpUlOUSlY cleaned to 

APPARATUS 

liter. 1.000-milliliter. and preferably 2.m)- 
Separatota, funnels. 25&milliliter, 500-mllll- 

Ulillter capacity. equipped with tetra- 
nuomethylene polymer stopcocks. 

W i t h  a 24/40 standard taper male fitting at 
Reseruoir. 500-mlllillter capacity. equipped 

Q 178.3620 

The male fitting should be equipped with 
top for connecting to the nitrogen supply. 

g l w  hooks. 

length. lnslde diameter to be 15.7 millimeters 
Chromatographic tube. 180 millimeten in 

fo.1 millimetar. equipped with a maw. Mt- 
ted-glass diac, a tetrafluomethylene polymer 
stopcock, and a female 24/40 standard tapered 
fltting at tbe opposite end. ( O v e r a l l  length of 
the column with the  female joint is 235 milli- 
meters.) The female fitting should be 
equipped with glass hooks. 

diameter disk  appraximately ?+inch thick 
Disc. Tetrafluomethylene palmer !&inch 

with a hole bored in the center to closely fit 
the  stem of t h e  chromatographic tube. 

Suction flask. 250-mlllfliter or SMmillfliter 
fllter flask. 

Condenser. W40 joints, fltted with a drylng 
tube, length optional. 

Evaporation flask (optional). Z3hniUlliter or 
500-milliliter capacity all-glass flask 
equipped wlth s t a n d a r d  taper stopper having 
inlet and outlet  tubes to Permit passage of 
nitrogen  across  the surface of contained liq- 
uid to be evaporated. 

Spectrophotometric celJs. Fused quartz cells. 
optical path length In the range of 5,000 cen- 

spectrophotometer performance only, optical 
timeter fl.005 centimeter; also for checking 

M.005 centimeter. W l t h  distilled water in the 
path length  in the  range 1.ooO centimeter 

cells, determine any absorbance differences. 

microns"r100 millimlcrons with specml slit 
Spectrophotometer. Spectral range 250 mflli- 

width of 2 milllmicrons or less; under Imm- 

ance  measurements,  the spectrophotometer 
ment  operating conditions for these absorb 

shall also  meet  the following performance 
requirements: 

Absorbance repeatability, 39.01 at 0.4 a b  
sorbance. 

Absorbance accuracy' fo.05 at 0.4 absorb 
ance. 

Wavelength accuracy. g . 0  millimicron. 

lent  purity nitrogen in cyllnder equipped 
Nitrogen CyJinder. Water-pumped or equlva- 

with regulator  and valve to control flow at 5 
p.s.i.g. 

slum  chromate for reference standard and 
'As determined by procedure using potas- 

described in National Bureau of Standards 
Circular 484. Spectrophotometrg. US. De- 
partment of Commerce (1949). The accuracy 
is to be determlned by comparison with the 
standard values at 290. 345, and 400 milll- 
microns. Circular 484 1s incoqmratad by ref- 
erence. Copies are available from the Center 
for Food Safety  and Applied Nutrition (HFS- 
200). Food a n d  Drug  Administration, 200 C St. 
SW., Washington, DC 20204. or available  for 
inspection at the Offlce of the Federal Reg- 

700. Washington, DC 20408. 
ister. 800 North Capitol Street, NW.. suite 

1 
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REILOENTS AND UTmUALs 

out the procedure shall meet the mlflca- 
Organic wlmts. All solvents used through- 

tlons and tests described In this mlfloa- 
tion. The isooctane. benzene. acetone, and 
methyl alcohol designated in the list follow- 

test: 

25O-milliliter Erlenmeyer Bask. add 1 milli- 
To the specified quantity of solvent In a 

llter of paNled n-hexadecane and evaporate 

gen (a loose aluminum foil jacket around the 
on the steam bath under a stream of nitro- 

evaporation when not over 1 milllllter of res- 
flask will speed evaporation). Discontinue 

ldue remains. (To the residue from benzene 
add a IO-mflllllter portion of purlfled 190- 
octane. reevaporate. and repest once to In- 
sure complete removal of benzene.) 

Alternatively, the evaporation time can be 
reduced by using the optional evaporation 
tlask. In this cam the solvent and n-hem- 
decane are placed In the flask on the steam 
bath, the tube assembly 1s Inserted. and  a 
stream of nitrogen Is fed through the  Inlet 

solvent trap and vacuum Ilne In such a way 
tube while the  outlet tube Is connected to a 

89 to prevent any flow-back of condensate 
Into the flask. 

Dissolve the 1 milllllter of hexadecane resi- 

volume. Determine the absorbance In the 5. 
due in lsooctane and make to 25 milllllters 

centimeter pnth length cells compared to 

solution of the solvent residue (except for 
isooctane as reference. The absorbance of the 

methyl alcohol) shall not exceed 0.01 per cen- 
timeter path length between 280 and 400 mp. 

shall be 0.00. 
For methyl alcohol this absorbance value 

Isooctane  (22.4-Mmethylpentane). Use 160 
milllllters for the test described In the pre- 
cedlnpg paragraph. Purify. lf necessary. by 

gel  (Grade 12. Davison Chemical Company, 
psssage through a column of activated silica 

Baltimore. Maryland, or equivalent) about 90 
centimeters In length and 5 centimeters to 8 
centimeters In diameter. 

Bentene. A.C.S. reagent grade. Use I50 mllll- 

distillation  or otherwise. 
liters for the test. Purlfy. lf nece89BPg. by 

Acetone. A.C.S. reagent gmde. Use "0 mllll- 

distillation. 
liters for the test. Purlfy. lf necessary, by 

this psragrsph Shall pass the following 

Eluting mixtures: 

mllllllters of benzene into a a50-millillter 
1. IO percent benzene in isooctnne. Pipet 50 

glass-stoppered volumetric Bask and adjust 
to volume with Isooctane. with mlxing. 
mllllllters of benzene Into a a50-millillter 
2.20 percent benzene in isooctane. Pipet 50 

glass-stoppered volumetric flssk and adjust 
to volume wtth Isooctane, with mixing. 

milliliters of water to 380 millilltars of ace- 
3. Acetone-benzene-water mfrture. Add a0 

tone and 200 milllllters of benzene, and mix. 

1.0 milliliter of n-hexadme to 25 millilltern 
n-Hercrdecons, 94percent olefin-free. Dilute 

with Isooctane and determine the a b r b a n c e  

aa reference point bemeen 280 m@lO m r  
in a hent imeter  cell compared to isooctane 

The absorbance per centimeter path length 
shall not exceed 0.00 in this range. Purity. X 

sillca gel or by distillation. 
neceasary, by percolation through activated 

Methyl  alcohol, A.C.S. reagent grade. Use 
10.0 millllitets of methyl alcohol. Purify, if 
necessary. by distillation, 

grade (Crown Zellerbach Corporatlon. 
Dtmethyl sulfolfde. Spectrophotometric 

Camas. Washingeon. or equivalent). Absorb- 
ance  (I-centimeter cell. distilled water  ref- 
erence, sample completely saturated with nl- 
trogen). 

... 
no ...... ".." ........ " ......._........ " .- ......................... 2815 " .._ ........................................................... 
ns .................... ........................ "." .......-... "1. 
280 ......... I..................."" ............................ 
300 .... " ....................................................... "... 

1 :  
There shall be no Irregularities in the a b  
sorbance c m e  within these wavelengths. 

Pkosphonc acfd. 85 percent A.C.S. reagent 
grade. 

Sodium borohydride. 98 percent. 
Magneswn oride (Sea Sorb 43. Food Machtn- 

ery Company. WeJtwco DfvfPion. dfstnbuted by 
chemical supply Jim. or equivalent). Place 100 
grams of the magnesium oxide in a large 
beaker, add 700 milllllters of distilled water 
ta make a thin slurry, and heat on a steam 
bath for 30 mhutes with intermittent stir- 
ring. Stir well initially to insure that all the 

Buchner  funnel  and a fllter paper (Schlelcher 
adsorbent Is completely wetted. Using a 

& Schuell No. 597. or equivalent) of suitable 
diameter. fllter with suction. Continue suc- 
tion until water no longer drlps from the 
funnel. Transfer the adsorbent to a glase 
trough lined with aluminum foil (it- from 
rolling oil). Break up the magnesia with a 

on the aluminum foil in a layer  about 1 cen- 
clean spatula and smead out the adsorbent 

houm at 180 'C fl 'C. Pulverize the  magnesia 
timeter to 2 centimeters thlck. Dry for 24 

with mortar and peetle. Sieve the pulverized 
adsorbent between 60-160 mesh. Use the mag- 
nesia retained on the 180-mesh sieve. 

maceoua earth. or equivalent. 
Celfte 545. Johns blarmUle Compgny. diato- 

wefght. Place the magnesium oxide (60-180 
Magnesium Oztde-Celite 545 m W r e  (2+1) by 

mesh) and the Cellte 546 in 2 to 1 pmpor- 
tlons. resuecttvely, by weight in a glasa- 
stoppered flask large enough for adequate 
mixtng. Shake vigorously for 10 mlnutea. 
Transfer  the mixtare to a glass trough  lined 
with aluminum foil ( t h e  from rolllng oil) 
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and spread it out on a layer  about 1 centi- 
meter to 2 centimeters  thlck.  Reheat  the 
rnlxture at 160 O C  fi *C for 2 hours, and store 
in a tightly closed flask. 

Sodium sulfate. anhydrous, A.C.S. reagent 
grade, preferablg in granular J a m .  For each 
bottle of sodium sulfate  reagent used, estab- 
lish as follows the necessary sodlum sulfate 
prewash to provide such fllters requlred in 
the  method  Place approximately 35 grams of 
anhydrous sodium sulfate in a Xkmilllllter 
course, fritted-glass funnel or In a 65-milli- 

wash with successive 1bmiUliter portions of 
meter fllter funnel with glass wool plug. 

the  indicated,  solvent  until a l&milllliter 
portion of the wash shows 0.00 absorbance 
per centimeter  path  length between 280 ma 
and 400 ma when tested a8 prescribed under 

of wash solvent are sufflcient. 
“Organic  solvents.”  Usually three portions 

Before proceeding with analysis of a sam- 
ple. determlne  the absorbance in a k e n t i -  
meter path cell between 250 millimicrons and 
4M) millimicrons for the reagent  blank by 

sample. recording the  spectra  after the ex- 
carrying out  the procedure,  without an oil 

traction  stage  and  after  the complete proce- 
dure as prescribed. The absorbance per centi- 
meter  pathlength following the  extraction 
stage should not exceed 0.02 in the wave- 
length  range from 280 mp to 400 mCI; the ab- 
sorbance per centimeter  pathlength follow- 
ing the complete  procedure should not ex- 
ceed 0.02 in the wavelength range from 280 
mp  to 400 m b  If in  either spectrum the  char- 

cteristic benzene peaks in the 254 mp-260 
p region are present, remove the benzene 

by the procedure  under “Organic solvents” 
and record  absorbance again. 

Place 300 mllliliters of dimethyl sulfoxide 
in a 1-liter  separatory funnel and add 75 mil- 
liliters of phosphoric acid. Mix the  contents 
of the funnel and allow to stand for 10 min- 
utes. (The  reaction between the sulfoxide 
and  the  acid is exothermic. Release pressure 
after mixing, then  keep funnel stoppered.) 
Add  150 milliliters of isooctane and  shake  to 
pre-equilibrate the solvents. Draw off the in- 
div1dua.I layers a n d  store in glass-stoppered 
flasks. 

Weigh a %gram sample of the  oil  and 
transfer t o  a 500-milliliter separatory funnel 
containing 100 milliliters of pre-equillbrated 
sulfoxide-phosphoric acid mixture. Complete 

tions of preepuilibrated isooctane to give a 
the  transfer of the sample with small por- 

total volume of the  oil and  solvent of 75 mil- 
liliters.  Shake  the funnel vigorously for 2 
minutes. Set up three 2Wmllliliter sepa- 
ratom fnnnels with each containing 30 milli- 
liters of pre-equillbrated isooctane. After 
separation of liquid phases, carefully  draw 
off lower layer into the flrst 25&mllliliter 
separatom and wash in tandem with 
the 30-milliliter portions of isooctane con- 
W e d  in the 250-milliliter sepsrstom fun- 
nels. Shaking time for each wash is 1 

.I. 

minute. Repest  the  extraction  operation 
with two additional portions of the sulf- 
oxlde-acid mlxture and wash each  extractive 
in tandem through the same three portions 
of isooctane. 

Collect the successive extractives (3M) mil- 
lllltera total) in a sepBsstory funnel (pref- 
erably %liter) contalnlng 480 milliliters of 
dlstllled water mix. and allow to cool for a 

been added. Add 80 xnlllillters of isooctane t o  
few minates after the last extr’active has 

the  solution and extract by shaking the fun- 
nel vigorously for 2 minutes. Draw off the 

funnel (preferably %liter) and  repeat  the ex- 
lower aqueous layer into a second sepnratory 

Draw off and dlscard the aqueous  layer. 
traction  with 80 milliliters of isooctane. 

W a s h  each of the 80-milliliter extractives 
three times with 1Wmilliliter portions of 
distilled water. Shaking  time for each wash 
is 1 minute. Discard the aqueous layers. Fil- 
ter the first extractive  through anhydrous 
sodium sulfate prewashed with isooctane  (see 

rials” for preparation of filter) into a 250- 
Sodlum sulfate under “Reagents and Mate- 

milliliter Erlenmeyer flask (or optionally 
into the evaporation  flask). Wash the f l r s t  

liter isooctane extractive and pass through 
separatory funnel with the second 80-milli- 

the sodium sulfate. Then wash the second 
and first separstory funnels successively 
with a #)-milliliter portion of isooctane and 
pass the solvent through  the sodium sulfate 
into the flask. Add 1 milliliter of n-hexa- 
decane and evaporate the isooctane on the 
steam bath under nitrogen. Discontinue 
evaporation when not over 1 mllllliter of res- 
idue remains. To the residue, add a 10-milli- 
liter portion of isooctane. reevaporate to 1 
milllliter of hexadecane, and repeat this o g  
eration once. 

Quantitatively  transfer  the residue with 

flask, make GO volume, and mix. Determine 
isooctane to a 200-milliliter volumetric 

the absorbance of the solution in the l-centi- 
meter  pathlength cells compared to iso- 
octane as reference between 280 m p ”  mp 
(take  care to lose none of the  solutlon in fill- 
ing the sample cell). Correct the absorbance 
values  for any absorbance derived from re- 
agents as determined by carrying  out  the 

rected absorbance does not exceed the limits 
procedure without an oil sample. If the cor- 

prescribed in this paragraph. the oil  meeta 
the  ultraviolet absorbance specifications. If 

pathlength exceeds the limlts prescribed in 
the corrected absorbance per centimeter 

this parsgraph, proceed as follows: Bun- 
titstively  transfer  the isooctane solution to 

joint, and evaporate the isooctane on the 
a 125-milliliter flask equipped with 24/40 

volume of 1 milliliter of hexadecane. Add 10 
steam bath under a st ream of nitrogen to a 

milliliters of methyl alcohol and approxi- 
mately 0.3 gram of sodium borohydride. 

atmosphere.  A  measuring dipper may be 
(bXhimlm exposure of the borohydride to the 
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used.) Immediately €it a water-cooled con- 
denser equipped with a 24/40 loint and with a 
drylng tube lnto the flask. mix until  the 
borohydride is dissolved. and allow to stand 
for 30 minutes at mom temperature. with 
intermittent swirling. A t  the end of this pe- 
riod. disconnect the flask and evaporate the 
methyl alcohol on the steam bath under nl- 
trogen until the sodium borohydride begins 
to come out of the solution. Then add 10 mil- 
llliters of isooctane and evaporate to a vol- 
ume of about 2-3 milliliters Again. add 10 
milllliters of isooctane and concentrate to a 
volume of approximately 5 milllliters.  Swirl 
the flask  repeatedly to assure adequate 
washing of the sodium borohydride residues. 

on the upper part of the stem of the 
Flt the tetranuoroethylene mlymer disc 

chromatographic tube, then place the tube 
with the disc on the  suction flask and apply 
the vacuum (approximately 135 milllmeters 
Hg pressure). Weigh out 14 grams of the 2 1  
magnesium oxide-Celite 545 mixture and 
pour the adsorbent mixture lnto  the 
chromatographic tube in approximacely 3- 
centimeter layers. After the addition of each 
layer. level off the  top of the adsorbent wlth 
a flat glass rod or metal plunger by pressing 
down llrmly until the adsorbent is well 

rate. Just before the solvent mixture reaches 
packed. Loosen the topmaforementioned 

adsorbent level, add 25 milliliters of 20 per- 
cent benzene In isooctane to the reservoir 
and continue  the percolation a t  23 milli- 
liters per minute until all this solvent mix- 

card all the elution solvents collected up to 
ture has been removed from the column. Dls- 

benzene-water mixture to  the reservoir and 
this point. Add 300 milllliters of the acetone- 

percolate through  the column to eluate  the 
polynuclear compounds. Collect the eluate in 
a clean I-liter separatory tunnel. Allow the 
column to drain until  most of the solvent 
mixture is removed. Wash the  eluate three 
times with  milliliter portions of distilled 
water, shaking well for each wash. (The addi- 
tion of small amounts of sodium chloride fa- 
cilltates separation.) Discard the aqueous 
layer after each wash. After the flnal separa- 
tion. fllter the residual benzene through an- 
hydrous sodium sulfate pm-washed with ben- 
sene (see Sodium sulfate under “Reagents 
and Materials” for preparation of filter) into 
a 250-milliliter Eklenmeger Bask (or option- 
ally into the evaporation flask). Wash the 

milliliter portions of benzene which are also 
separatory €-el with two additional 20- 

milliliter of n-hexadecane and completely re- 
ffltered tamugh the sodium sulfate. Add 1 

move the benzene by evaporation under ni- 
trogen. using the special procedure to e l h i -  
nate benzene as previously described under 
“Organic solvents.” Quantitatively transfer 
the residue with isooctane to a 2OO-millillter 
volumetsic flask and adjust to volume. De- 
termine the absorbance of the solution in the 
l-centimeter pathlength cells compared to 

21 CFR Ch. I (4-1-98 E d m o n )  

m b  Correct for any absorb8nce derived from 
isooctane 83 reference between 250 m w  

the reagents as determined by carrying a t  
the procedure without an oil -@e. If el- 

zene peaks in the w) mp-260 mp region. eoag 
ther  spectrum shows the characteristic ben- 

orate  the  solution to remove benzene by the 
procedure under  “Organic solvents.” Ms- 
solve the residue. tranafer quantitatively, 
and must to volume In isooctane in a 200- 
milliliter volumetric  flask. Record the a b  
sorbance again. If the corrected  absorbance 
does not exceed the limits proposed in thls 
paragraph. the oil meets the proposed ultra- 
violet  absorbance  speciflcations. 

(d) Mineral oil identified in para- 
graph (d)(l) of this section may be used 
as provided in paragraph (d)(2) of this 
section. 

(1) The mineral  oil  consists of virgin 
petroleum distillates reflned to  meet 
the following  speciff cations: 

(i) Distillation endpoint a t  760 milli- 
meters pressure not  to exceed 371 “C. 
with a maximum residue not to exceed 
2 percent, as determined by ASTM 
method D86-82. “Standaxd Method for 
Distillation of Petroleum Products.” 
which is incorporated by reference. The 
availability of this incorporation by 
reference is glven in paragraph (b)(l)(i) 
of this section. 

(ii) Ultraviolet absorbance lMts  88 
follows as determined by the method 
described in paragraph (d)(3) of this 
section. 

Yalhnlan 
absab 
-pa WaMlarom ( m d  E 

2~otom .__._._....l.._.llll.....-..-..-.I 23 
300 to 319 .:...”..~.....”.”..........-.”.. 1 2  
32oto358 ....”“.”..........“... 4 
38oto400 .I__.._..____._._I 3 

(iii) -ne content  not  to exceed a 
maximum of 25 parts per mlllion as de- 
termined by the method described in 
paragraph (d)(3) of this section. 

(2) The mineral oil may be used only 
in the processing of jute fiber employed 
in the production of textile bags in- 
tended for use in contact with the fol- 
lowing types of food: Dry grains and 
dry seeds (for example, beans. peas. 
rice. and lentils): whole root  crop vege- 
tables of the types identined in 40 CFR 
180.34(0: unshelled and shelled nuts (b- 
cluding peanuts);  and dry animal feed. 
The finished proceased jute  5ber shall 
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contain no mom than 6 percent by 
weight of residual  mineral oil. 

(3) The analytical method for  deter- 
mining ultraviolet absorbance l M t a  
and pyrene content is &B follows: 

ratom funnels fitted with tetrsfluoro- 
L Applrratus. A. Assortad beakers, eepa- 

ethylene polymer stopcocks, and graduated 
cyllndere. 
B. Volumetric flasks, 2”miUllter. 
C. A  chromatographic  column made from 

nominal 1.3 centimeters  outside diameter x 
75 centtmeters glaas tublng tapered at one 
end and joined to a %millimeter-bore tetra- 
fluoroethylene polymer stopcock. The oppo- 
Ite end 1s flanged and joined to a female 24/ 
40 standard taper flttlng. This provides for 
accommodating the 500-millillter reservoir 
described in item 1.E below. 

nominal 1.7 centimeters outside diameter x 
D. A chromatographic column made from 

115 centimeters glass tubing tapered at one 
end and joined to a  Zmillimeter-bore tetra- 
fluoroethylene polymer stopcock.  The oppo- 
site end is flanged and joined to a 2.5 centi- 
meters outside diameter x 9.0 centimeters 
gl- tube having a female 24/40 standard 
taper fitting. This provides for  accommodst- 

item I. E below. 
ing the 50knllliliter reservoir described in 

E. A 500-milliliter reservoir having a 24/40 
standard taper male  fitting at bottom and a 
suitable ball joint at the  top for  connecting 
to the  nitrogen supply. The female fitting of 
the chromatographic  columns described in 
items I. C and D above and  the male fitting 

should both be equipped with glass hooks. 
of the reservoir described in this item E 

(NOTE: Rubber stoppers are  not  to be used. 
Stopcock  grease Is not to be used on ground- 
glass joints  in this method.) 

matically record absorbance of liquid sam- 
F. A spectrophotometer equipped to auto- 

ples in l-centimeter  pathlength  cells in the 
spectral region of 28o-400 mp with a spectral 
slit width of 2 mp or less. A t  an absorbance 
level of about 0.4. absorbance measurements 
shall be repeatable within *,01 and  accurate 
within iO.05. Wavelength measurements shall 
be repeatable  with M.2 mp and  accurate 
wlthln f1.0 m p  Instrument operating condi- 
tions fue selected to realize this performaace 

ations. Accuracy of absorbance measure- 
under dynamic (automatic) recording oper- 

men= fue detennined at 290.345, a n d  400 mp. 
using potasslum chromate as the reference 
standard. (National  Bureau of Standards Cir- 
C u l a r  484, Spectrophotometry. U.S. Depart- 
ment of Commerce, 1949.) 

Pathlengths of l.oMo.W5 centimeter or bet- 
0. Two fused quartz  cells having 

tar. 
n. Purity of reagents and materials. Reagent- 

grade chemicals shall be used in ail tests. It 
la further specifled that each chemical shall 

Q 178.3620 
be tested for purity in accordance with the 
inStrUCtiOn glven under “Reagents and Mate- 
rlsls” in m below. In addition. a blank nm 
bs the prooedure shall be made on each purl- 
fled lot of reagents and  materials. Unless 
otherwise indicated. references to water 
shall be understood to mean distilled water. 
uento. All aolventa used throughout the 
cedure shall meet the specificatlone and 
tests described in this section The is* 
octane. benzene, cyclohexane, nitromethane. 
and n-hexadecane designated shall pass the 
following teat: TO the specified quantity of 
solvent in a 150-milllliter beaker, add 1 mLuI- 
liter of purltled n-haxadecane and evaporate 
on the steam bath under a stream of n i t r c~  
gen. Discontinue evaporation when not over 

from benzene and  nitromethane add a 10-mil- 
1 mllllllter of residue remains (to the residue 

liliter portion of purlfled isooctane. re-evap 
orate. and repeat once to  insure complete re- 
moval of solvent). Dissolve the 1 milllllter of 
n-hexadecane residue in  isooctane and make 
to 10-mlllillter volume. Determlne the a b  
sorbance in 1.0-centlmeter pathlength  cells 
COmpLred to water as reference. The absorb 
ance of the solution of solvent residue shall 
not exceed 0.05 between 280 and 400 mp 

millillters for the above test. P u r i f y ,  if nec- 
1. isooctane (2.2.4-trimethylpent). Use 240 

essary, by passage through a column of acti- 
vated sillca gel. 

test. Purify, if necessary, by distillation or 
2. Benzene. Use 200 milliliters for  the above 

otherwise. 
3. Cycloherane. Use 70 milliliters for the 

above test. purify. if necessary, by distllla- 
tion, silica gel percolation, or otherwise. 

above test. Purify. if necessary, by distilla- 
4. Nitromethane. Use 125 milliliters for the 

tion  or otherwise. 

on this solvent directly. Purify. if necessary, 
5. n-Herademne. Determlne  the absorbance 

by silica gel percolation or otherwise. 

erence. Pyrene, reagent grade, melting point 
B. Other mterials-1. Pyrene standard ref- 

range 1S152 ”C. (Organic Chemlcal 3627. 
Eastman Kodak Co.. Rochester. N.Y.. or 
equivalent). The standard reference absorb 
ance is the absorbance at 334 mllllmlcrons of 
a standard reference solution of pyrene con- 
talning a concentration of 1.0 milligram per 
liter in purined isooctane  measured against 
isooctane of the  same  spectral purity in 1.0- 
centimeter cells. (This absorbance wlll be a p  
proximately 0.28.) 

concentration of 5.0 milligrams per liter by 
2. Chrysene solution. Prepare a solution at a 

dissolving 5.0 mllligrams of cbrysene in purl- 
fled isoootans In a 1-liter volumetric flask. 
Adjust to volume with isooctane. 

3. Nitrogen gas. Water pumped or  equivalent 
purity. cylinder with  regulator. and valve 
control flow at 5 p.s.i. 

IU RaagentS and Nterinle- A. O~~anfc  sol- 
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cal.  BaleUnore. Md.. Grade 925. or -ulva- 
4. sfllcn gel. L O W 2 0 0  meah ( D a m n  Chemi- 

lent). -fled and activated by the following 

gel in a large column and wash with con- 
procedure: Place  about 1 kilogram of silica 

eruninant-free benzene until a a00-millillter 
sample of the bemne coming off the column 
wil l  paas the ultraviolet absomtion test for 
benzene. This test is performed as stipulated 

above. When the silica gel has been sum- 
under “Organic solvents” in A under = 
ciently cleaned. activate the gel before use 
by placing the 1-kilogram batch in a shallow 
contalner in a layer no greater than 1 inch in 
depth and heating in an oven (Caution! Ex- 
plosion Hazard) at 130 ”c. for 16 hours. and 
store in a vacuum desiccator. Reheating 

gel is repeatedly removed h m  the desicca- 
about  once a week is n e c e m  1f the  silica 

tor. 
5. Aluminum oride (Aluminum Co. of America. 

pnrifled and activated by the following pro- 
Grade F-20, OT equivalent grade). 80-200 mesh. 

oxide In a large column and wash with con- 
cedure: Place  about 1 kilogram of duninurn 

’anant-free benzene until  a 200-mllllllter 

will pass the  ultraviolet absorption cest for 
sampie of the benzene coming of f  the column 

benzene. This test 1s parformed as stfpulated 

above. (Caution! Remove  Benzene From Ad- 
under “Organic  solvents” In A under III 

sion Hazard in Subsequent Heating!) When 
sorbent Under Vacuum To Minimlze Ekplo- 

the aluminum oxide has been sufflclently 
cleaned and freed of solvent. activate it be- 
fore use by placing the l-kilogram batch 1n a 
shallow container In a layer no greater  than 

16 hours. Upon removal h m  heat. store at 
1 inch In depth. Heat in an oven a t  130 “C for 

weight) sulfuric  acid In a  desiccator for at 
atmospheric pressure over 80 percent (by 

minum oxide with between 6 U, 9.5 percent 
least 36 hours before use. This gives alu- 

weighed sample of the prepared aluminum 
volatlles. This 1s determined by hesting a 

oxide at 2.OOO ‘F for 2 hours and then  quickly 
rewelahlng. To insure  the proper adsorptive 
properties of the aluminum oxtde. perform 
the following test: 

a. Weigh 50 grams tl gram of the activated 
aluminum oxide and pack into the 
chmmatoeraphlc column (1.3 centimeters x 
75 centimeters) described under “Apparatus” 
in C under I above. Use glass wool at the col- 
umn exit to prevent the alnminum oxide 
from passing thmugh the  column. 
b. Place a w)-milllllter graduated cylinder 

under  the column to measure the amount of 
eluate comlng from the column. 
c. Pmwet  the aluminum oxide by passing 

40 mlllilltem of isooctane thmugh  the cob 
umn. Adjust the nitrogen prrwsure so that 
the rate of descent of the !sooctane coming 
off the column is between 1.5 to 2s milll- 
liters per minute. 

d. Just prior to the last of the isooctane 
reaching the top of the aluminum oxide bed. 

. 
21 CFR ch. I (61-98 Edllh$ 

add 10 milliliters of the isooctane ~ 0 1 ~ ~  
containing 5.0 milligrsma of cbrysene 
liter. 

e. Continue  percolation untll the l s o o c ~  
ls jus t  above the aluxnlnurn oxide. Then 
200 milliliters of a mixture of benzene a 
isooctane (33% percent benzene and 66% per- 
cent isooctane by volume) to the reeerpok 
and contlnue percolation. 

f. Continue percolation. collectlng the 
eluates (40 milliliters of the mwet solution. 
10 millilltars of the sample  solution. and 200 
milllllters of the  gradlent  solution) in the 
w)-mlllillter graduated cylinder until the 
level of the  gradient  solution is jus t  above 
the aluminum oxide. Add 200 mllltliters of 
the eluting solution of benzene and lsooctane 
(90 percent benzene and 10 percent isooctane 
by volume) to the column and  continue col- 
lecting  until a total of 250 milliliters of solu- 
tion has been obtained. This may be dis- 
carded. Now begin to collect the flnal eluate. 

g. Place a 100-millillter graduated cyllnder 
under the column and  continue the  percola- 
clon until a 100-mllliliter eluate has been ob- 
mined. 

h. Measure che amount of chrysene In this 

91s. If the alumlnum oxide is satisfactory. 
100-mllliliter fraction by ulmwiolet analy- 

more t h a n  80 percent of the original amount 

(NOTE: If the  amount of chrysene recovered 
of chrysene  should be found In this fraction. 

aluminum oxide should be sieved between 
1s less than 80 percent. the original batch of 

1M1-160 mesh. hctlvatlon and testing of this 
sieved batch should indicate a satisfactory 
aluminum oxide for use.) 

insure that an uncontaminated sample of the 
Iv. S m p l i n g .  Precaucions  muss be taken to 

mineral oil is obtained since ultravlolet ab- 
sorption 1s very sensitive to small amounts 
of extraneous material contaminating the 
sample through  careless handling. 

V. Procedure. A. Blank. Before proceeding 

absorbance of the solvent resfdues by carry- 
with  the analysis of a sample. determine  the 

ing out the procedure without a sample. 

gram of the mineral  oil into a beaker and 
B. Sample. 1. Weigh out 20.0 grams q.1 

fltted with a tetrafluoroethglene polymer 
transfer to a W)-mllliliter separatory funnel 

stopcock. using enough cyclohexane (25 mil- 
liliters) to give a flnal total volume of 50 
milliliters (mineral 011 0111s cyclohexane). 

2. Add 25 milU.liters of nltromethsne satu- 
rated with cyclohexane and shake by hand 
vigorously for 3 minutes. Recover the lower 
nitromethane layer In a 15O-millillter beaker 
contsining 1 rnllllliter of n-hexadecsne and 
evamrate on the steam bath under nitrogen. 
Repeat the extraction four more times. re- 
covering each extract in the lS&milllllter 
beaker. Exercise care  not to ffll the beaker 
e0 such a capacity that solvent losses may 
occur. Evaporate the combined 
nltromethane extracts to 1 millilltar of n- 
hexadecane residue containing  the 
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aves. (NOTE: Complete removal of the 
nitromethane-soluble mineral oil e m -  

dtromethane is essential. This can be as- 
m d  by two successive additions of 5 mllli- umrs of imoctane  and reevaporation.) 

3. Remove the beaker from the s t 8 8 m  bath 
and allow to cool. 

minum oxide and pack into the 

76 centimeters) described under “Apparatus” 
chromatographic column (1.3 centimeters x 

in C under I above. (NOTFi: A small plug Of 
glass wool is placed at the column emit to 
prevent the  aluminum oxide from paasing 
through the column. After adding aluminum 

voids. All percolations using aluminum oxlde 
oxide. tap the column lightly to remove air 

are performed under  nitrogen pressure. The 
5oo.millillter reservoir described under “Ap- 

hold the elution solvents.) 
paratus” in E under I above is to be used to 

4. Weigh 50 fl g r ~ m  of ~ c t i ~ a t e d  alu- 

5. Prewet  the column by adding 40 mllli- 
Ute= Of i8OOCtane to the ~ 0 1 ~ m n .  Adjust ni- 
trogen pressure so that rate of descent of the 
isooctane  coming off the column is 2.0 to 3.0 
milliliters per minute. Be careful to main- 
tain the level of solvent in the reservoir to 
prevent air from entering  the aluminum 
oxide bed. New or additional solvent ls added 
just before the last portion of the previous 
solvent enters the bed. To minimize possible 
photo-oxidation effects, the following pmce- 
d m s  (steps 6 through 18) shall be carrled out 
in subdued light. 

the top of the aluminum oxide bed, release 
6. Before the last of the isooctane reaches 

the  nitrogen pressure and turn off the stop- 
cock on the column. Trsnsfer the n-hexa- 
decane resfdue from the 150-milliliter beaker 
from procedure step 3 above onto the col- 
u m n ,  using  several washes of isooctane (total 
volume of washes  should be no greater than 
10-15 milliliters). 

7. Open the stopcock and continue percola- 
tion  until  the isooctane is about 1 centi- 
meter above the top of the aluminum oxide 
bed. Add 200 milliliters of isooctane to the 
reservoir, and continue  the percolatlon at 
the specified rate. 

8. Just  before the isooctane surface reaches 
the top of the  aluminum oxide bed. add 200 
milliliters of a mixture of benzene and 190- 
octane (33% percent benzene and 66% percent 
ieooctane by volume) to the reservoir. and 
continue the percolation. 

9. Just before the surface of this mlxture 
reaches the top of the  aluminum oxide bed. 
release the  nitrogen pressure, turn off the 
stopcock. and discard all the elution solvents 
Collected up to this point. 

mixture of benzene and isooctane (90 percent 
10.  Add to the reservoir 300 milliliters of a 

benzene and 10 percent isooctane by volume). 
Dhce a 2!bmilliliter graduated cylinder 
under the column, continue  the percolation 

k t e d .  and then discard the eluate. 
-til 20 milliliters of eluate has been col- 

5 178.3620 
11. At this point, place a clean 250“- 

liter Erlenmeyer flask under the column. 
Continue the percolation  and  collect all the 
remaining eluate. 

pletely. An increase In the nitrogen prsssure 
may be necessary as the last of the solvent 
comes off the column.) 

l5O-milllliter beaker. Place this onto a steam 
12. Placa 1 milliliter of n - h e x a d w e  into a 

bath under a nitrogen streaxn and tmmfer in 
amall portlona the eluate &om step 11 above. 
Wash out  the  Erlenmeyer tlmk with amall 
amounts of benzene and transfer to the ewp- 
oration beaker. Evaporate  untll only 1 milli- 
liter of hexadecane reeldue FBlllslpB. (NOTE: 
Complete removal of the benzene ir, essen- 

additions of 5 milliliters of isooctane and 1%- 
tlal. This can be assured by two successive 

evaporation.) 
13. Remove the beaker  from the steam bath 

and cool. 

100- 200-mesh silica gel in a 5(1o.milliliter 
14. Place a sample of 113.5 grams activated 

silica gel 46.2 grams (41 milliliters) of 
nitromethane. Stopper and shake the flask 
vigorously until no lumps of silica gel are 
observed and then shake occardonally daring 
a period of 1 hour. The resultant 
nitromethane-treated silica gel is 29 weight- 
percent. nitro-methane  and 7l weight-percent 
slllca gel. 

15. Place a small plug of glass wool in the 
tapered end of the 1.7 centimeters outside di- 
ameter x 115 centimeters column. described 
under  “Appsratus” in D of I above, adjacent 
to the stopcock t o  prevent sillca gel from 
passlng through  the stopcock. Pack  the 
nitromethane-treated silica gel into  the col- 
umn. tapping lightly. The resultant silica gel 
bed should be about 95 centtmeters in depth. 
Place into a flask 170 milliliters of isooctane 
sa tura ted  with nitromethane. 

inder under the column  and transfer the resf- 
16. Place a 1W-milliliter graduated cyl- 

due from the beaker in procedure step 13 
above with several washes of the 170 milli- 
llters of isooctane, saturated with 
nitromethane, onto the top of the column. 
(Total volume of washes should be no greater 
than 10 to 15 milliliters.) Permit lsooctane 
solution to enter the silica gel bed until  the 
liquid level ls at the top bed level. Place the 
remaining amount of the 170 milliliters of 
isooctane. saturated with nitromethane. in 
the reservoir above the bed for percolation 
through the silica gel. Apply nitrogen pree- 
sure to the top of the column. adjusting the 
pressure so that the isooctane is collected at 
the rate of 2.5 to 3.5 milliliters per minute. 
and percolate isooctane through the bed 
until a quantity of  75.0 milliliters of eluate is 
collected. Discard the 75 millllltem of eluate. 
Turn off the stopcock and add 250 mllllliters 
of benzene to the reservoir above the bed. 

(NOTE: Allow the column to drsin C O ~ -  

glaSS-Stoppered Erlenmeyer flask. Add to the 

i 
t: 
I 
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5 178.3650 
Use a 40D.millillter beaker to collect the re- 
maining eluate. 

17. Open the stopcock, renew the measure. 
and  percolate the remaining Isooctane and 
benzene through the column eluting the re- 
maining  aromatics.  Transfer the eluate in 
small portions  from the 400 millillter beaker 
to a 150-milliUter beaker  contalnlng 1 millf- 

steam bath under  nitrogen. Rinse the 40CL 
liter of n-hexadecane and evaporate on the 

milliliter  beaker well with small portlons of 
isooctane to obtain a complete transfer. 
(Nm: Complete removal of the 

nitromethane and benzene 1s essential. This 
can be assured by successive additions of 5 
mtllfliters of isooctane  and reevaporation.) 

18. Transfer the residue with several wash- 
es of isooctane into a ‘ZOO-millillter volu- 
metric flask. Add isooctane to mark. 

tion in a l-centlmeter cell compared to 190- 
19. Record the spectrum of the sample solu- 

octane from 270 to 400 m p  After making nec- 
essary corrections In the spectrum  for cell 
differences  and for the blank absorbance, 
record the  maximum absorbance in each of 
the wavelength Intervals (mk). 280-299. 3 W  
319. 32Ki59, %4400. 
ible peak corresponding to the absorbance 

a. If the spectrum then shows no discern- 

maximum of the pyrene reference standard 
solution at 234 mp. the maximum 
absorbances in the respective wavelengch in- 

scribed in paragraph (d)(l)(iI) of this section. 
tervals recorded shall noc exceed those pre- 

b. If such a peak is evident in the  spectrum 
of the sample solution. and the spectrum as 
a whole is not incompatible wi th  thac of a 
pyrene contaminant ylelding such a peak of 
the observed absorbance,  calculate the con- 
centration of pyrene that would yield thls 
peak (334 m) by the base-line technique de- 
scribed in ASTM method El69-63 (& 
approved 1981). “Standard Recommended 
Practices for General Techniques of Ultra- 
violet Quantitative Analysis.” which 1s in- 
corporated by reference. The availability of 
this incorporation by reference is glven in 
paragraph (b)(l)(l) of this section. Correct 
each of the maximum absorbances in the re- 
spective  specified wavelength intervals by 
subtracting the absorbance due to pyrene. 
determined as follows: 

Absorbance due to pyrene - - CpxSa 
- 
SP 

when: 
Cg=Calculated concentratlon of pyrone in 

Sp=Concentration of pyrene reference stand- 
sample solution: 

ard solution in same units of conwntra- 
Uon: 

%=Absorbance of pyrene reference standard 
solution at wavelength of rnaxlmum ab- 
sorknce of sample solution in the respec- 
tive specitled wavelength interpals. 

21 CFR Ch. I (4-1-98 
Also calculate the m n e  content of 

oil sample in parts per million as follows: 

-ne content - (2~1OOO)XC = 1o 
(P. P. m. 1 2w1 OOO 

- 
where: 
C=Calculated concentration of p m n e  in 

Iigrams per liter of sample  solution. . > 
c. The pyrene content so determlned 

not exceed 25 P a m .  The maxim- : 
absorbances  corrected for pyrene content t 
described  In this step 19 for  each of the m- 
fled wavelength  intervals shall not ex- 
the limlta prescribed in paragraph (d)(l)(ll) ’ 

of this section. 

solution 1s in  any respect  clearly incornpat- 
d. If the spectrum  as a whole of the samae 

ible with the presence of pyrene as the 
source of the peak at 334 mp. then  the w- 
mum absorbances in the respective wave 
length  Intervals  without  correction for sng 
assumed pyrene content shall not exceed the 
llmits prescribed  in paragraph (d)(l)(il) of 
this section. 

FR 11847. Mar. 19, 1982: 49 FR 10112. .Mar. l9, 
[42 FR 14609. Mar. 15, 19’77. as amended at 47 

1984: 54 FR 24898, June 12, 19891 

9 1783660 Odorless Iight petroleum hy- 

Odorless  light  petroleum hgb 
carbons may be safely  used, as a corn: 
ponent of nonfood  articles  intended for 

with the  following  prescribed  condi- 
use in contact  with food, in accordance 

tions: 
(a) The  additive is a mixture of liquid 

hydrocarbons  derived  from  petrolenm 
or synthesized  from  petroleum -, 

The  additive is chiefly -c. 
isoparaffinic. or naphthenic in nature. - -  

(b)  The  additive  meets  the followins. 
specifications: . -” 

(1) Odor is h i n t   a n d   n o t  kerosenfc. 42. 1 
(2) Initial boiling point is 300 “F mllli$- :-: 

mum. $@ 
(3) Final boiling point is 650 “F &-; .: .% 

mum. 
(4) Ultraviolet  absorbance limits de- ‘.‘.‘. 

termined by method  specified 
fll78.3620(b)(l)(ii), aa follow: 

drocarbna 

&+S 
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basic  resins produced by the POlYm- 
erization of vinyl fluoride. 

(b) The poly(viny1 fluoride) basic  res- 
ins  have an intrinsic viscosity of not 
less  than 0.75 deciliter per gram as de- 
termined by ASTM method D1243-79, 
"Standard  Test Method for Dilute So- 
lution Viscosity of Vinyl Chloride 
Polymers," which is  incorporated by 
reference. Copies may be obtained from 
the American Society for Testing Ma- 
terials, 1916 Race St., Philadelphia, P.4 
19103, or may be examined at the Office 
of the  Federal  Register, 800 North Cap- 
itol  Street, NW., suite 700. Washington, 
DC 20408. 

(1) Solvent. N,N-Dimethylacetamide, 
technical grade. 

(2) Solution. Powdered resin and sol- 
vent  are  heated at 120 "C until  the  resin 
is dissolved. 

(3) Temperature. Flow times of the 
solvent  and  solution  are  determined at 
110 "C. 

(4) Viscometer. Cannon-Ubbelohde size 
50 semimicro  dilution viscometer (or 
equivalent). 

(5) Calculation. The calculation  meth- 
od used is that described in appendix X 
1.3 (ASTM method D1243-79. .'Standard 
Test Method for Dilute  Solution Vis- 
cosity of Vinyl Chlorlde Polymers." 
which is incorporated by reference;  see 
paragraph (b) of this secclon for avail- 
ability of the  incorporation by ref- 
erence) with the reduced viscosity de- 
termined for three  concentration  levels 
not  greater  than 0.5 gram per deciliter 
and  extrapolated to zero concentration 
for intrinsic viscosity. The follomng 
formula is used for determimng re- 
duced  viscosity: 

Reduced  viscosity in terms - t - to 
of deciliters per gram - 

where: 
trSolution efflux time. 

c=Concentration of solution in terms of 
to=Solvent efflux time. 

grams per deciliter. 
[42 FR 14534, Mar. 15. 1977. as amended at  47 
FR 11839. Mar. 19, 1982; 49 FR 10107. Mar. 19. 
19841 

0 176.300 Resinous and polymeric coat- 

Resinous and polymeric coatings 
may be  safely used as the food-contact 
surface of articles  intended  for use in 

* 

21 CFR Ch. I (4-1-96 

producing, manufact 
processing, preparing. 
aging,  transporting. or 
accordance  with  the 
scribed conditions: 

(a) The  coating is applie 
uous  film or enamel  over 

(3) Coatings prepared from pre 
merized substances. 
(b) The coatings  are  formulat 

optional  substances that may  in 
(1) Substances  generally  rec 

oils,  including 
or fatty acids deri 

Beechnut. 
Candlenut. 
Castor (including dehydrated). 
Chinawood (tung). 
Coconut. 
corn. 
Cottonseed. 
Fish (refined). 
Hempseed. 
W e d .  
Olticica. 
Perilla. 
Poppyseed. 
Pumpkinseed. 
SsMower. 
Sesame. 
Soybean. 
Sunflower. 
Tall oil. 
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but. 

; propylene  glycol. $ sorbitol. 
* w e t h y l o 1  propane. 
Rfmethylol ethane. 

f (iii) Synthetic drying oils, as the  
r f r .  

basic  polymer: 
5 . .  Butadiene and methylstyrene copolymer. 

Butadiene  and styrene copolymer,  blown or 

Maleic anhydride adduct of butadiene sty- 

Polgbutadiene. 

=. anblown. 

rene. 

D a n :  
' (iv) Natural  fossil  resins, as the  basic 

copal. 
Damar. 
Elaml. 
Gilsonlte. 
Glycerol ester of damar. copal,  elemi,  and 

8andaraC. 

Utah coal  resin. 
B h e l l a C .  

(v) Rosins  and  rosin  derivatives.  with 
i without  modification by polymeriza- 
Uon, isomerization,  incidental 
decarboxylation, and/or hydrogenation, 
88 follows: 

(a) Rosins,  refined  to  color  grade of K 
@ Paler: 

. &rosin. 
T U  oil rosin. 

-,. . W o o d  rosin. 
%@I Rosin esters  formed  by  reacting 
;%- (paragraph  (b)(l)(v)(a) of this sec- 
&on) with: 

W d a r a C .  

,,+=.-- 
L- @-Sc-Butylidenediphenol-epichlorohydrin 
~ - ~ t q m ~ ) .  
:-.*lene glycol. 

9 175.300 
Glycerol. 
4.4"Isopropy~denediphenol-epichlorohy~ 

Methyl  alcohol. 
(epoxy). 

Pentaerythrltol. 
(c) Rosin esters  (paragraph (b)(3)(v)(b) 

of this section)  modified by reaction 
with: 
Maleic  anhydride. 
o-. m-, and psubstitutsd phenol-formalde- 

hydes listed In paragraph (b)(3)(vi) of this 
section. 

Phenol-formaldehyde. 
( d )  Rosin salts: 

Calclum resinate (limed rosln). 
Zinc resinate. 

(vi) Phenolic resins as the basic  poly- 
mer  formed by reaction of phenols  with 
formaldehyde: 

(a)  Phenolic  resins  formed  by  re=- 
t ion of formaldehyde  with: 
Alkylatsd (methyl. ethyl, propyl, isopropyl, 

p-tert-Amylphenol. 
butyl) phenols. 

4.4"sec-Butglldenediphenol. 
pterl-Butylphenol. 
0-. m-. and p-Cresol. 
pCyclohexylpheno1. 
4.4'-Isopropylldenediphenol. 
p-Nonylphenol. 
p-Octylphenol. 
bPentadecy1 phenol mixture obtained from 

Phenol. 
Phenyl o-cresol. 
pPhenylpheno1. 
Xylenal. 

( b )  Adjunct  for  phenolic  resins: Alu- 
minum  butylate. 

(vli)  Polyester  resins  (including 
alkyd-type), as the  basic  polymers, 
formed as esters of acids  listed  in para- 
graph (b)(3)(vii) ( a )  and ( b )  of this sec- 
t ion by reaction  with  alcohols  in para- 
graph  (b)(3)(vii) (c) and ( d )  of this sec- 
tion. 

cashew  nuc shell liquid. 

(a)  Polybasic  acids: 
Adipic. 
1,4-cgclohexanedicarboxyllc (CAS  Reg.  No. 

Dimerlzed fatty acids  derived from oils listed 

Fumaric. 
Isophthalic. 
Maleic. 
Orthophthalic. 
Sebacic. 
Terephthalic. 
Terpene-malelc  acid  adduct. 
Trimellitic. 

107643974Y7). 

in paragraph (b)(3)(i) of this section. 
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6% 

.k.I$& mum). as the basic  polymer. 

. .+pthyl phthalyl ethyl  glycolate. 
'&$-Ethylhexyl diphenyl phosphate. 

dt-!&Ethylhexyl phthalate. 
+.Glycerol. 
.' .Glyceryl  monooleate. 

Glyceryl triacetate. 
Monoisopropyl citrate. 
Propylene  glycol. 
Sorbitol. 
Mono-, di-.  and tristearyl  citrate. 
Methyl  citrate. 
Methylene glycol. 
~ZXenolyl)-l,2-epolqrpropane. 

polymer.  when  applicable: 
.. (xxv) Release  agents, as the  basic 

..' ~ ~ - D i o l e o y l e t h y l e n e d i ~ i n e  (CAS Reg. No. 
Q. 11Ki14) for  use only in ionomeric resins 
:$i comulylng with g m . 1 3 3 0  of this chapter 

$4 complying with g m . 1 ~  of this  chapter at 
'u and in ethylene vinyl acetate copolymers 
*&. 
&-. a level not to exceed 0.0085 milligram per 

..!. 

"3% OhiC acid  amide. 
z -  -tic acid amide. 

3 F " .  

Q 175.300 
Petrolatum. 
Polyethylene wax. 
Polyoxyethylene glycol monooleate (mol. 

wt. of the polyoxyethylene glycol moiety 
greater than 300). 

Polgeetrafluomethylene. 
Silicones (not less than 300 centistokes vis- 

cosity): Dimethylpolysiloxanes and/or 
methylphenylpolysiloxanes. The methyl- 

2.0 percent by weight of cyclosiloxanes 
phenylpolysiloxanes contain not more than 

having up to and lncluding 4 slloxy units. 
Silicones (not less than lo0 centistokes vis- 

cosity): Mmethslpolysiloxanes and/or 
methylphenylpolysiloxanes limited to use 
only on metal  substrates. The 
methylphenylpolysiloxanes contain  not 
more than 2.0 percent by weight of 
cycloslloxanes having up to and including 4 
siloxy onits. 
(xxvi) Colorants  used in accordance 

with 8 178.3297 of this chapter. 
(xxvii) Surface  lubricants: 

Cottonseed oil and other edible  oils. 
Dibutyl sebacate. 
Dioctyl sebacate. 
Glyceryl monostearate. 
Lanolin. 
Mineral oil. white. 

Paraffin. Type I. 
Palm oil. 

Paraffin, Type 11. 
Petrolatum. 
Stearic acid. 

(xxviii) Silicones  and  their  curing 
catalysts: 
(a) Silicones as the  basic  polymer: 

Siloxane resins originating from methyl hy- 
drogen  polysiloxane. dimethyl 
polysiloxane, and methylphenyl 
polysiloxane. 
( b )  Curing  (cross-linking)  catalysts 

for  silicones  (the  maximum  amount of 
tin  catalyst  used  shall be that  required 
t o  effect  optimum  cure  but  shall  not 
exceed 1 part of t in   per  100 parts of si- 
loxane resins solids): 
Dibutyltin dllaurate. 
stannous oleate. 
Tetrabutyl  titanate. 

(xxix) Surface  active  agents: 
Ethylene oxide adduct of 2.4.7.9-tetramethyl- 

Poly[%(diethylamino) ethyl methrrcrglatel 
bdecyn4,74ol (CAS FW. NO. 9014-8&1). 

phosphate (minimum intrinsic viscosity in 

per gtam 89 determined by ASTM method 
water at 25 'C is not  less than 9.0 deciliters 

01243-79. "Standard Test Method for Dilute 
Solution Viscosity of Vinyl  Chloride  Poly- 
mers."  which is incorporated by reference 
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substanorp 

-K aob. 
Japan wax. 
m e n e .  
Lauroyl  peroxide. 
~ a u r o y ~  sunate se&: 

Ammonium. 
Magnesrm. 

SOdlUm. 
Pozsurum. 

Lauryl alcohd. 
uutyl pyndinlum 5 - c h l o r o - Z i n e ~ o m 1 ~ ~ c d e .  
Ugnm &lum  sullonate. win sodium sulfonate. 
ijndsamde (linoleic aad amide). 
Magnesum fluwde ........................................................................... 

MagnesiUm glycerophosphate. 
W K  acid. 
MalM a n h y d n d e d i i e n e  mer. ammonium or sodium salt. 
mnganese acetate. 

Melamii. 
M m  011 latly acid soaps. hydmgsnated. 

Melammelormakiehyde  copolymer. 
z-~ercaptabenzothrazola. 
z-Mercaptot!mzommole and dmelhyl dlthtocarbamr: acid mixlure. so 
Z-Mwaprcbenzolhlazole. sodtum or z~nc sari 
Memacrytate-chromlc chbnde wmpkx.  ethyl or methyl ester. 
phnmane hydrcpemxde. 
~ e m y l  acetate 
Methyl acetyl ricmoteate. 
~ e m y l  alcohol (methanol). 
Mmhykdlulose. 
Methylene chlonde. 

22-MethyIenebls ~4-emy"rm4wlylphell. 
2244emyleneba ~4methylanonytphenol). 
2244ethyleneba (4-methyl-64eflaucytphenol), 
Methyl ethyl  ketone. 
Methyl em9 ketonelormaJdehyKte condensate. 
ZMahylhexane 

Methyl ~sobutyl ketone 
lMemyCZhydroay-4+scropyl benzene. 

Melhyl oleate. 
Methyl  oleam-palmlcare  mlxture. 
Memyl phmalyl  ethyl glycolate. 
Methyl canoleate 
Melhyi salqiate. 
Mmhylstyrenevmynoluene copdymer reslns (mow ratlo 1 6 

Memyf tallowate. 
Mineral QII. 
Monochloracebc aad. 
Monwayldlphenylamme 
Montan wax. 
Morpholme. 
Mvmtr acldmromr c h m e  capkx. 
L)ym(ylfdcohol. 
Naphma 

WhtWene suIfon~c aobl~nnaidehyde condensate. sodium  sa^ 
NapMhalene. monosulfonated. 

dum s a .  ............................................ 

4 . 4 ' - M m h y l a n ~ S ( 2 . 6 1 - ~ e f l ~ ~ h ~ d ) .  

fmthylrtyrene to 3 vmyltoluene). 

5 175.105 
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5 175.21 0 
m(mixad mono- and dinonylphenyl) 

phosphite (which may contain not more 
than 1 percent by welght of 
trilsopropanolamine). 

fied in this section shall comply with 
(c)  Acrylonitrile copolymers identi- 

the provisions of 5180.22 of this   chap 
ter. 
[42 FR 14534, Mar. 15. 1977. as amended at  42 

1983; 63 FR 3464. Jan. 23.19981 
FR 15674, Mar. 22. 1 W ;  48 FR 15617, Am. 12. 

Subpart  C-Substances for Use as 
Components of Coatings 

4 175.210 Acrylate ester copolymer 
coating. 

*J Acrylate  ester copolymer coatlng 
may  safely be used as a food-contact 
surface of articles intended for packag- 
ing and holding food, including  heating 
of prepared food. subject to  the provi- 
sions of this section: 

(a) The  acrylate  ester copolymer is a 
fully polymenzed  copolymer of ethyl 
acrylate,  methyl  methacrylate,  and 
methacrylic  acid applied in  emulslon 
form  to molded v i w n  fiber and  heat- 
cured to an insoluble  resin. 

(b) Optional substances used in  the 
preparation of the polymer and  in  the 
preparation  and  application of the 
emulsion may include substances 
named in this paragraph. in an amount 
not  to exceed that required to accom- 
plish the desired technical effect and 
subject to any  limitation prescribed: 
Ptovtded. however. That  any  substance 
named in this paragraph  and covered 
by a specific regulation  in  subchapter 
B of this chapter  must  meet  any speci- 
fications  in  such  regulation. 

~ 

Alurmnum stearate. 
Ammonium !aqi sulfate. 
Borax .................................... 

c 

No( to exceed Vle 
arncu~ q u m d  as a 
preservative in emuC 
son defoamer. 
Do. 

21 CFR Ch. I (4-1-98 E 

(c) The  coating in the  form in 
it contacts food meets  the follo 
tests: 

(1) An appropriate 
posed to  distilled wa 
minutes shall yield 
soluble  extractables 
milligram per square 

(2) An appropriate 
posed to n-heptane at 
Utes shall yield total 
ble  extractables  not  to 
gram per square  inch. 
5 175.230 Hot-melt strippable 

coatings. 

may be safely  applied  to food, subject> 
to  the provisions of this section. 

(a) The  coatlngs  are  applied  to aud 
used as removable coatings for food. 2 

(b) The  coatings  may be prepared, 81" 
mixtures.  from  the following sub-: 
stances: 

(1) Substances  generally  recognid , 

sa 
as safe in food. -@! 

(2) Substances  identified  in this srrb" 
paragraph. s 

Hot-melt  strippable food coa 

0 
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3 176.150 
used to  prevent  the  transfer of inks 
employed in printing  and  decorating 
paper and paperboard used for food 
packaging in accordance with  the pro- 
visions of this section: 

(a) The  substances are applied to  the 
nonfood contact,  printed  side of the 
paper or paperboard in an  amount  not 
greater  than that required to accom- 
plish the  technical effect nor greater 
than any specific limitations, where 
such are provided. 
(b) Anti-offset powders are prepared 

from  substances  that  are  generally rec- 
ognized as safe in food. substances  for 
which prior  sanctions or approvals 
were granted  and which are used in  ac- 
cordance  with  the specific  provisions of 
such  sanction or approval. and sub- 
stances  named in  paragraph (c) of this 
section. 

(c)  The  substances  permitted  are as 
follows: 

~ CaTbOll M&vr I n d l J s l l a l  kYdrq)en tebachlonde. Siamh-modlfied .... canptyswl wrm g 178.3520 01 

StannoW deala 
mu chapter. 

Zirtc-2-emyl hexoare. 

g176.150  Chelating  agents used in the 
manufacture of paper and paper- 
board. 

The  substances named in paragraph 
(a) of this section  may be safely used in 
the manufacture of paper and paper- 
board, in accordance  with  the condi- 
tlons prescribed in paragraphs (b) and 
(c) of this section: 

(a) Chelating  agents: 
Lbt Of wbatancar 

~mmonnnn huctohmata 
Ammiwn glucohaptonate. 
Disodkvn elhylenediamme tetraacatara 
Pejdawdhun sah d diaihy(enebianim 

psntaacstate. saeum hwtoheptonate. 
Tsbsrodium a h y l e n e d i i  teba 
Sodium glucoheptanate. 

T ~ e m d i ~ n  .mydeyl amvlene 
acetate. 

dlamnehracaate. 

(b) Any one or any combination of 
the  substances named is used or in- 
tended  for use as chelating  agents. 

(c)  The  substances  are added in an 
amount  not  greater  than  that  required 

21 CFR Ch. I (4-1-98 E 7 
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to  accomplish  the  intended technicpa 
effect nor greater  than  any spaciflo 
limitation. where  such is provided. 

g176.160 Chromium (Cr III) compb 
of Nethyl-N-heptadecylom 
tane sulfonyl  glycine. 

The  chromium (Cr m) complex of .& 
ethyl - N -heptadecylfluoro-ocw 
sulfonyl  glycine  containing up to  a 
percent  by  weight of the  chromium (Q 
III) complex of heptadecylfluoro-octe 
sulfonic  acid  may be safely used aa a 
component of paper  for packaging drp 
food when used in  accordance with the 
following prescribed conditions. 

(a) The food additive is used as a 
component of paper in an  amount noc 
to exceed 0.5 percent by weight of the 
paper. 

(b)(l) The  food-contact  surface of the 
paper is overcoated with a polymeric or 
resinous  coating at least %mil in 
thickness,  that  meets  the provision of 
J 176.170: or 

(2) The  treated  paper  forms one or 
more  plies of a paper in a multiwall 
bag and is separated  from  the food by 
at least one ply of packaging films or 
grease-resistant  papers which serves a8 
a functional  barrier between the food 
additive  and  the food. Such  pack@U 

form  with  appropriate food additive 
films or  grease-resistant papers COP 

regulations. 
(c)  The  labeling of the food additin 

shall  contain  adequate  directions for 
its use to  insure  compliance  with the 
requirements of paragraphs (a) and (b) 
of this section. 

5 178170  Components of paper and p, 
perboard in contact with a q u m  
and fatty foods. 

Substances  identifled in this section 
may be safely used as components Of 
the  uncoated or coated  foodcontsct 
surface of paper and paperboard 
tended  for use in producing, mad* 
turiw. packaging, processing, pmper’ 
ing. treating,  packing,  transporting. 01 
holding  aqueous  and fatty foods. sub 
ject  to  the provisions of this sectioa 
Components of paper and paperboard 
contact  with dry food of the type id= 
tined  under  Type Vm of table 1 lXI 
paragraph  (c) of this section are Sab 
ject  to  the  provisions of $176.180. 
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and Drug Adrninlstration, HHS 

. Paper and paperboard products 

e  components of the 

5 176.170 

graph (a) are present in  the food-con- 
tact  surface of such paper or paper- 
board. 
(1) Substances  generally recognized 

as safe in food. 
(2) Substances  generally recognized 

as safe for their intended use in paper 
and paperboard products used in food 
packaging. 

(3) Substances used in accordance 
with a prior  sanction or approval. 

(4) Substances that by regulation in 
parts 170 through 189 of this chapter 
may be safely used without  extractives 
limitations as components of the 
uncoated or coated food-contact sur- 
face of paper and paperboard in contact 
with aqueous or fatty food, subject to  
the provisions of such regulation. 
(5) Substances  identified in this para- 

graph, as follows: 

For use oniy as palvmemrmon camyst. 
FwusemlyasarebnMniudsnployedpnortomesheu- 

boardInsuchanamamtmatmefinahedpaperandpapsr- 
lormtng OPeraQn In me manulacturn ol paper ana paper- 

0.05 psnent by wspn 01 dry f i  In the 1 1 n n h e d  paper 
b o a ~ I ~ c o n t a m t h e a Y d i i a t a I e v e l n o t m e x c e s s o l  

andpapcnDosrd. 
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Q 177.1200 

(d) Limitutions. (1) The n-alkylglutar- 
Mde/acrylic copolymers in  the fin- 
ished  form in which they shall  contact 
food, when extracted  with  the  solvent 
or solvents charscterfeFng the type of 
food and under  the  conditions of time 
and  temperature described in tables 1 
and 2 of 5176.170(c) of this chapter, 
shall yield  extractives  not  to exceed 
the  lMtations of glT7.lOlO(b)  of this 
chapter, when prepared aa strips, as de- 
scribed in §177.1010(~)(2)  of this chapter. 

(2) The n-aJkylglutarimide/acrglic co- 
polymers shall not be used as polymer 
modifiers in vinyl chloride homo- or 
copolymers. 

(e) Conditions of use. The n- 
alkylglutarimide."lic  copolymers 
axe used a8 articles or components of 
articles  (other  than  articles composed 
of vinyl chloride homo- or copolymers) 
intended for use in contact  with all 
foods except beverages containing 
more  than 8 percent alcohol  under con- 
ditions of use D, E. F, and G as de- 
scribed in table 2 of  §176.170(c) of this 
chapter. 
[54 FR 20383. lMay 11, 1989. as amended at 58 
FR 17098. Apr. 1.19931 

Listdsl&mlmS 

Acry(mlhrfbbutadbns copol*ns r m m  .................................... 
Acry(m" caporvmer m m s  ........................ Acry(m7 ccfmtymm mamu ......................................... ................................ 
N-Acfl SafCQsme vrhare me gmup IS laurufi M stearufi. 

chlondo r e s M  
.. 

Alkyl ke(sns dima denlifisd rn 5178.1M 01 m i  chapter. 
Aluminum hydmada 
AlwnaM, ahm. 

Ammonrun SUllaQ 
~mmanium pemnate. 

Behmmda 

1 .wml. 
IMUIyl ""_ "-...._"... " ..................-.. " 

caciulnahylsatoacaata 
IMUIyl alc0hd ..-....- I ."" ............ " ......................... 
C a k i w n ~ 2 ~ ~ i n ~ 1 7 2 . 8 M O t ~ b c h a P  

c=bow=w". 
ca5mral.hydrog-. 
c a 5 m r o l l ~ ~ ~ a o d a n d h u n a n c ~ d i e m ~  

Csrawdphma$la ......................................... -glycol-=- 

Csrnxd~~SodiartadL 

celhlass" 

apv. natural. 
". 

yrn coporVmsr "._ .......................................... 

ta. 

"w!-  

21 CFR Ch. I (4-1-98 

(i 177.1200 Cellophane. 
Cellophane m y  be safely used' 

Rackaging food in accordance wi th  
following  prescribed conditions: 

(a) Cellophane  consists of 
sheet made from regenerated 
to which have been added ce 
tional substances of a grade 
suitable  for use in food 
constituents of the base 
coatings applied to  lm 
technological  properties. 

(b) Subject  to any limitations 
scribed in this part, the Optional 
stances used in the base sheet 
coating  may include: 

(1) Substances  generally  rec 
as safe in food. 

(2) Substances for which 
proval or sanctions  permit th 
celloDhane, under  conditions 
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5 177.1200 

Lbt d subrtawes 

Me&nnrmtm-e modiffed vnth ma Q mare ol hs I d -  
lownng: Butvr a*oho(. dlamaapapana -. 
em9 dcoM. gumdine. imao+n-butvlamne. 
y l a m m n e .  imin-ylarnme. methyl a*ohQ porrsmines 
made by r e e c t i n g  emyiensdiie 01 hmsmylansdirmire 
wrm dichlaoamsne a dchlaopopsne. wrtlamsc sld. 
t r n e m y l e n ~ .  -. 

Methyl emyl ketme ..................................................... 
Methyl hydrogen vlolane ....................................... 
a-MethyWyrenemyWuene copocymw res im (morst raUo 1 a- 

Mbrsrslod.whas 
Naphthahnesuilonn &omaldehyde eondensa% sodium 

NilmdMase. 10.9 -122 penSm nikvqm. 
Nybn rdnS Comprviq wUI 5i77.lsoO. 
rroayl akohol ..................................................................... 
Olefln fapolymers canp(ying wr(h 9177.1520. 

mine. 

methylstyme io 3 vinyitoiuene). 

ran 

ol€ lJCaodreacted~Nal ry l tnmsmyl~ed iamns(€ lkY lC"  

o~dc add. sunonatsd. scdiun  sa^ 
C I d .  

ad p a l m e .  
N . N - O l e o y k l ~ b n e d i a m l n e  (W2st-W 

amnoemylWaamide). 
p m m .    me tic. complyvlg wrm 5 175.250 01 ma chapter. 
PentaeryUlntd tetrspiearate ..................................................... 
Polyamda r e u r n  dmwd from dtmenred vegetable al awds 

(contanmg noi mue than 20 percent d monomer aud?i) and 
elhylenedmnme as Ow basc reun. 

Polyamde r e a m  hanng a maumum aad value d 5 and a 
maxnnum amne vaiue d 8.5 d m e d  frcm dimemsd veqele 
ble 011 acds (conmmng not more than 10 percsm monoma 
ads).  emyhedmmme. and 4 . 4 W 4  
hydroxyphenyl)penCanolc a d  (In an amm n d  h) e m m  
IO percent by qrn 01 sau~ peyamde  rems). 

Polybutadlene m (molecular w q h l  range 2.000-10200. 
bmm~na numbsr range 210-320). 

Po" rams cornplyng wlm 9 i77.1580.  
Polyestec r e m  f u m e d  by me reachon d Uw methyl estw d 
m. phWi anhydnde. male*: anhybnde. and emrrSna g t  
~ . s u c h m a t ~ ~ r ~ 1 n h a s a 1 - 1 ~ ~ o f 4 t t  
11. a mopsoften~np porn1 of 70 'GQ2 'C. and a m(0r ot I 

Polyemylene. 
psla. 

Potyemyleneammastmamtearamlde ethyl sul!a(e Droduced when ste 
am and IS made :o reen WIU! equal pa18 01 
diemyleneblarmne and methy~eneteumns and the r- 
podw ~9 quatermzed wth diethyl sulfate. 

Polyethylene gi)d (400) monolauraie. 
PoIyemyIene glycol (€00) monolaurata 
Poiyemyhe glycol (400) manooleate. 
Polyethylene  glycol (600) monooleate. 

Polyethylene  glycol (600) monostearam 
Polye.Utyiene  glycol (400) manostearale. 

Polyethylene. oxdhed: comply~ng wth the d m  percrba 

Pdyethyienunne .................................................................... in gl77.162O(a). 

PorVoxypopVhe+pqahylena bbck pdymen (IWIOCIU 
M e n s  comphling wdh Q 177.1m. 

wecght i.900-4.OMI). 

PorVpropylene wlm 0 lT7.1520. 
PorysiyNne ...................................... ........................... .̂ 
Polyvlnvl acetale ........................................................... 
~ ~ d ( m m m v ~ r l y o t 4 ~ ~ ~ a  

luliw at 20 'c 01 4 CsntgOiSes). 
Polyumyl  chlonde ................................... "-.-..-.---.-.--.. 
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APPENDIX Vlll 
MINERAL OIL 
CASRN: 8012-95-1 e , For other &a, click on  the Table of Contents 

Laboratory  Methods: 

Analytic Laboratory Methods: 

COLUMN CHROMATOGRAPHY OF MINERAL OIL, IN BAKED PRODUCTS. 
[Association  of  Official  Analytical  Chemists.  Official  Methods  of  Analysis.  10th 
ed.  and  supplements.  Washington,  DC:  Association  of  Official  Analytical  Chemists, 
1965.  New  editions  throughl3th  ed.  plus  supplements,  1982.,p.  13/226  14.1171 
**PEER  REVIEWED** 

DETERMINATION OF MINERAL OIL, IN FATS. 
[Association  of  Official  Analytical  Chemists.  Official  Methods  of  Analysis.  10th 
ed.  and  supplements.  Washington,  DC:  Association  of  Official  Analytical  Chemists, 
1965.  New  editions  throughl3th  ed.  plus  supplements,  1982.,p.  13/458  28.1221 
* *PEER  REVIEWED* * 

USE OF 1,1,2"TRICHLOROTRIFLUOROETHANE FOR THE QUANTITATIVE 
DETERMINATION OF MINER4.L OIL, AIR SAMPLE BY UV ABSORPTION. 
[WALDRON T; ANN  OCCUP HYG 21 (2): 229-32  (1978)]**PEER  REVIEWED** 

TECHNIQUES  FOR ANALYZING AQUATIC MINERAL OIL POLLUTION ARE PRESENTED. 
[CARLBERG  SR;  FA0  FISH  TECH  PAP 137: 85-97  (1975)]**PEER  REVIEWED** 
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APPENDIX X 
MINERAL OIL 

For other &&, click on the Table of Contents 

Human Health Eff;ects: 

Human Toxicity Excerpts: 

IF IT GAINS ACCESS  TO LUNGS MINERAL OIL PRODUCES  LIPID PNEuM.oNITIS. 
ALTHOUGH MORE FREQUENTLY  OBSERVED  WHEN OIL WAS USED  AS  VEHICLE FOR 
APPLICATION  OF  DRUGS  TO  NASAL  MUCOUS MEMBRANES, LIPID PNEUMONITIS CAN 
ALSO OCCUR FOLLOWING ORAL INGESTION  OF OIL, PARTICULARLY  @...TAKEN @ 
BEDTIME. ... LEAKAGE  OF OIL PAST  ANAL  SPIXNCTER IS AN ANNOYING SIDE EFFECT 
AND AN OCCASIONAL  CAUSE  OF  PRURITUS ANI:. IT IS ALSO  CLAIMED  THAT OIL 
INTERFERES WITH HEALING OF POSTOPE;RATI[VE WOUNDS IN ANORECTAL  REGION 
AND THAT  CONTINUOUS PRESENCE OF OIL IN RECTUM DISTURBS NORMAL 
DEFECATORY REFLEXES. 
[Gilman, A, G., I,. S . Goodman,  and A. Gilman . (e&. ) . Goodman and Gilman' s The 
Pharmacological Basis of Therapeutics. 6th ed. New York: Macmillan Publishing 
Co., Inc.  1980. 1009l**PEER REVIEWED** 

MINERAL OIL ACTS AS A LIPID SOLVENT; ADMIN WITH MEALS, IT MAY INTERFERE 

OF MLNJ3UL OIL DURING  PREGNANCY MAY REDUCE  ABSORPTION OF VITAMIN I(& 
PRODUCE KYPOPROTHROTHROMBINEMIA. AN INTESTINAL TRACT/ ... ELICITS TYPICAL 

LIVER, AND SPLEEN. ALTHOUGH NO PHYSIOLOGICAL  DISTURBANCES HAVE BEEN 
RELATED  TO  PRESENCE OF OIL AT THESE SITES, IT MUST BE QUESTIONED 
WHETHER /O IU... CAN BE USED SAFELY OVER LONG PERIODS OF TIME. 
[Gilman, A. G., L. S . Goodman,  and A. Gilman.  (eds . I  . Goodman and  Gilman' s The 
Pharmacological Basis of Therapeutics. 6th ed. New York: Macmillan Publishing 
Co., Inc.  1980. 1009l**PEER REVIEWED** 

...IF TAKEN  CONTINUOUSLY IN LARGE AMT IT MAY IMPAIR APPET ITE... 
[Osol, A. (ed.).  Remington's Pharmaceutical Sciences. 16th ed.  Easton, 
Pennsylvania: Mack Publishing Co., 1980. 746l**PEER REXtJ3WED** 

/IN NASAL  DROPS & SPRAY U... OIL GRAVITATES TO LO- LOBES OF LUNGS, WHERE 
IT SETS UP A GRANULOMATOUS  REACTION,  FOLLOWED BY MARKED mBROSIS & 
ENCYSTMENT.  DAILY ORAL DOSES OF 30-90 MI., FOR MANY MONTHS HAS PRODUCED 
THE S A M E  EFFECT. THE FATALITY OF THIS CONIPLICATION IS HIGH. 
[Thienes, C., and T.J. Haley. Clinical Toxicology. 5th ed. Philadelphia:  Lea  and 
Febiger,  1972.  1921 **PEER WNIEWED** 

IN AN INSTANCE OF POSSIBLE EMBOLISM FROM AN OIL INJECTION, ONE PATIENT 
HAD RAPID LOSS OF VISION,  SEVERE  HEADACHE,  CONVULSIONS, 8i COMA 
IMMEDIATELY AFTER INJECTION OF ...MTNERAL OIL PREPN, GRANUWOL, INTO 
PLEURAL CAVITY IN TREATMENT OF EMPYEMA. RECOVERING  GRADUALLY ...WTH€N 
3 WK VISION HAD RETURNED ESSENTIALLY  TO  NORMAL. 
[Grant, W. M, Toxicology of the Eye. 2nd ed. Springfield,  Illinois: Charles C. 
Thomas,  1974. 8031 **PEER REVIEWED** 

CASRN: 80 12-95- 1 

WITH ABSORPTION OF ESSENTIAL  FAT-SOLUBLE  SUBSTANCES.  REGULAR INGESTION 

FOREIGN-BODY  REACTION IN INTESTINAL  MUCOSA, MESENTERIC LYMPH NODES, 

lu l l , . r / s l s . luul . I~~~v/c;~-o l lus lsr~c; lur lr . / t~1Iyt / -~ul~uc;~;  1:IlUIIlilIl I /  I Y / W  



LIQ PETROLATUM ... CAN BE APPLIED TO HUMAN EYES WITHOUT CAUSING 
DISCOMFORT OR SIGNS  OF  IRRITATION. 
[Grant, 1. M. Toxicology of the Eye, 2nd ed. Springfield,  Illinois: Charles C. 
Thomas,  1974. 801]**PEER REVIEWED** 

MASSIVE VISCERAL LIPID DEPOSITION  FOLLOWING THE PROLONGED ORAL, USE OF 
MINERAL OIL IS REPORTED. 
[NOCHOMOVITZ LE, UYS CJ; S AFR J LAB CLIN E(IED 20 (2 )  : 1226 (1974) ]**PEER 
REVIEWED** 

/Mineral oil/ OCCitSioIlZLUy  may cause miliaria  and  folliculitis. 
[American Medical Association, Council on Drugs. AMA Drug  Evaluations Annual 
1994.  Chicago,  IL: American Medical Association, 1994. 1221]**PEER REVIEWED** 

Foreign-body  granulomas  or  paraffinomas in the liver,  spleen, or mesenteric  lymph  nodes  have  been 
reported  following  systemic absorption of mineral oil. 
[American Medical Association, Council on Drugs. AM?i Drug Evaluations Annual 
1994.  Chicago, IL: American Medical Association, 1994. 952]**PEER REVIEWED** 

Hypoprothrombinemia  and  hemorrhagic disease of the newborn has occurred  when mineral oil was 
chronically  administered  orally to pregnant  women. 
[McEvoy, G.K. (ed. ) . American Hospital Formulary Service--Drug Information 94. 
Bethesda, MD: American Society of Hospital Pharmacists, Inc. 1994 (Plus 
Supplements) . 18851 **PEER REVIEWED** 
The  major findings in a  laxative  abuse  patient  include  chronic  diarrhea,  vomiting,  abdominal  pain, 
lassitude, thirst, weakness (150/0), edema,  bone  pain  resulting &om osteomalacia, and weight  loss. 
Fidings may  disclose  a  protein-losing  enteropathy, steatorrhea, pathologic  colon  changes  associated 
with  featureless  radiologic findings (100/0-3Ph), acid-base abnormalities (20?/&-25%), and hypokalemia 
(20%-25%). Laxative abuse/ 
[Ellenhorn, M.J. and D.G. Barceloux. Medical Toxicology - Diagnosis and Treatment 
of Human Poisoning. New York, NY: Elsevier Science Publishing Co., InC.  1988. 
5421 **PEER REVIEWED** 

The NOSH investigated  complaints from workers  in  plants  where oil mist was known to occur. None 
of the studies identsed evidence of skin or respiratory tract irritation  &om  exposures to oil mists  tht 
were at levels  below the 5 mg/cu m TLV"TWA /Oil mist, mind 
[American Conference of Governmental Industrial Hygienists, Inc. Documentation of 
the Threshold Limit Values and Biological Exposure Indices. 6th ed. Volumes I,II, 
III.  Cincinnati, OH: ACGIH,  1991. 1146]**PEER REVIEWED** 

In a  Norwegian cross-sectional matched pair study, 5 cable  plant  workers exposed to mists and  vapors 
of mineral oil and kerosene  for 5 to 35 years were  investigated. An increased prevalence of slight basal 
lung  fibrusis was found  in the chest films ofthe exposed  workers. Although oil mist levels were 
reported in the range of 0.15 to 0.30 mg/cu m, .._ /it was/ suggested that  the  sampling  methodology 
underestimated the actual exposure.  Furthermore, the contriiution of  substantial  short-term  vapor 
exposures  (reported  up to 4000 m g h  m) to lung  fibrosis is uncertain. /Oil mist, xninerd 
[American Conference of Governmental Industrial Hygienists, Inc. Documentation of 
the Threshold Limit Values and Biological Exposure Indices. 6th ed. Volumes I,II, 
111. Cincinnati, OH: ACGIH,  1991. 1146]**PEER REVIEWED** 

Lipoid  pneumopnia has been reported following heavy  exposure to oil mist in the absence of  adequate 
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ventilation. / O i l  mist, mind 
[American Conference of Governmental Industrial Hygienists,  Inc. Documentation of 
the Threshold Limit Values and Biological Exposure Indices. 6th ed. Volumes I,II, 
111. Cincinnati, OH: ACGIH,  1991.  1146]**PEER  REVIEWED** 

In a survey of  cause-specific mortality rates of 5 189 workers exposed to oil mist and emp€oyed  for  at 
least 1 year on metal machinery in a  heavy  industrial  plant,  no  excess  of  digestive  tract or respiratory 
tract cancers was reported or dose-response  relationship shown / O i l  mist, m i n d  
[American Conference of Governmental Industrial Hygienists,  Inc. Documentation of 
the  Threshold Limit Values and Biological Exposure Indices. 6th ed. VOlUmeS I,II, 
111. Cincinnati, OH: ACGIH, 1991. 1146]**PEER  REVIEWED** 

Injection  of  liquid  petrolatum  into  the  lacrimal  system  of  patients  with  chronic  epiphora  produced a 
mass in the  lower lid with inflammation in one,  and  inliltration  of  the  orbit  with  interference m motion 
of  the eye in another,  both  requiring  surgery  for  relief 
[Grant, W.M.  Toxicology of the Eye.  3rd  ed.  Springfield',  IL: Charles C. Thomas 
Publisher, 1986. 715]**PEER W E W E D * *  

Up to 1978,  more than 400 cases of lipid  pneumonia  were  reported in the  literature to be related to 
orat administration  of mineral oil, to oil-based  nose drops or to intralaqmgeal  injection of medicinal 
Oil. 
[ IARC.  Monographs on the Evaluation of the Carcinogenic R i s k  of Chemicals to Man. 
Geneva: World Health Organization, International Agency for Research on 
Cancer,l972-PRESENT. (Multivolume  work).,^. V33 135 (1984)]**PEER REVIEWED** 

Peritoneal lipid granuloma was observed in an individual  who  received mineral oil in the chest for a 
permanent  collapse  of  the  lung  (oleothorax);  it was noted that the  substance  had been introduced 
inadvertently  into  the  abdominal cavity. 
[IARC. Monographs on the Evaluation of the Carcinogenic R i s k  of Chemicals to Man. 
Geneva: World Health Organization, International Agency for Research on 
Cancer,l972-PRESENT. (Multivolume w o r k )  . ,p. V33 135 (1984) ] **PEER REVIEWED** 
Lipid granulomas of the lung  are  localized  lipid  pneumonia,  usually  found in adults as a resuft  of 
habitual  use  of  large  amounts of mineral oil  (liquid  petrolatum)  by nasal, oral  or pharyngeal 
administration  for  prolonged  periods. of time. 
[IARC. Monographs on the Evaluation of the Carcinogenic R i s k  of Chemicals  to Man. 
Geneva: World Health Organization, International Agency for Research on 
Cancer,l972-PRESENT. (Multivolume  work).,^. V33 135 (1984)]**PEER REVIEWED** 

Drug Warnings 

... CAN CAUSE VARIETY OF UNTOWARD EFFECTS, & ITS USE AS A  LAXATIVE 
REQUIRES  APPRECIATION OF lTS POTENTIAL HAZARDS... HABITUAL USE OF 
MlBERAL OIL MUST BE AVOIDED. ... INDISCRIMINATE USE ... BY ELDERLY, 
DEBILITATED, OR DYSPHAGIC IMIMDUALS SHOULD BE DISCOURAGED. 
[Gilman, A. G., L. S. Goodman, and A. Gilman. (eds.). Goodman and Gilman's The 
Pharmacological Basis of Therapeutics. 6th ed. Mew York: Macmillan Publishing 
Co.,  Inc. 1980. 1009]**PEER REVIEWED** 

ORAL USE FOR MORE THAN TWO WEEKS COATS THE MUCOSA OF THE SMALL 

SOLUBLE VITAMINS (& D, E, AM) K). THE PATIENT SHOULD BE WARNED THAT LIPID 
PNEUMONIA MAY OCCUR IF "L OIL IS ASPIRATED AND THAT UNTOWARD 

INTESTINE AND REDUCES THE ADSORPTION OF VITAMENS, ESPECIALLY THE FAT- 



EFFECTS,  SUCH AS HEPATIC INFILTRATION, CAN RESULT FROM ITS ABSORPTION. 
BECAUSE OF THE THEORETICAL POSSIBILITY THAT CONCURRENT USE OF THE 
VARIOUS DETERGENT  DOCUSATE SALTS MAY FURTHER ENHANCE THE ABSORPTION 
OF MINERAL OIL, THEIR CONCOMITANT ADMINISTRATION IS NOT RECOMMENDED. 
[Osol, A. (ed.).  Remington's Pharmaceutical Sciences. 16th ed. Easton, 
Pennsylvania: Mack Publishing Co., 1980. 1307]**PEER REVIEWED** 

MINERAL OIL STILL PRESCRIBED BY SOME SURGEONS  AFTER ANORECTAL, SURGERY 
DESPITE THE FACT  THAT IT SOMETIMES CAUSES PRURITUS ANI, & LACERATION OF 
THE AREA FROM SCRATCHING OR RUBBING INTERFERES WITH HEALDIG. 
[Osol, A. (ed.).  Remington's Pharmaceutical Sciences. 16th ed. Easton, 
Pennsylvania: Mack Publishing Co., 1980. 1308]**PEER REXIEWED** 

In recent  years,  the  oral  use  of  mineral oil has not  been  advocated because of the possibility of 
interference  with  the  absorption of &-soluble  vitamins and the  danger of puhonary aspiration.  The 
dose required for the former  effect  exceeds  that  normally used in clinical practice. . . . Oral mineral oil 
should  not be given to patients with swallowing abnonnafities. 
[American Medical Association, Council on Drugs. AMA Drug Evaluations Annual 
1994.  Chicago, I L :  American Medical Association, 1994. 951]**PEER REVIEWED** 

Oral mineral oil is not  recommended for bedridden  elderly patients since  they  are more prone to 
aspiration  of oil droplets,  which  amy  produce  lipid  pneumonia. 
[USP Convention. USPDI-Drug Information for the Health Care Professional. 14th 
ed. Volume I. Rockville, MD: United States Pharmacopeia1 Convention, Inc.,  1994. 
(Plus Updates) . 17051 **PEER REVIEWED** 
Oral  mineral oil is not  recommended for children up to 6 years  of  age  since  patients in this age group 
are  more  prone to aspiration of oil droplets,  which may produce  lipid  pneumonia. 
[USP Convention. USPDI-Drug Information for the Health Care Professional. 14th 
ed. Volume I. Rockville, MD: United States Pharmacopeia1 Convention, Inc., 1994. 
(Plus Updates). 1705]**PEER REVIEWED** 

... The use of  olive  or  mineral oil /for  treating  petroleum  distillate  poisoning is controversial. The oil is 
used to/ increase the  viscosity,  thereby decreasing the chance of aspiration if vomiting occurs after the 
initial  ingestion.  Such  oil also acts as a cathartic to hasten the petroleum distillate fiom the 
gastrointestinal tract. however, if aspirated, the oil can cause lipoid  pneumonia. A 6 year  retrospective 
study showed as increased  incidence of pneumonia in children who  were  given oil, therefore  the  use  of 
oils should  be avoided. 
[Haddad, L.M.,  Clinical Management of Poisoning and Drug  Overdose. 2nd ed. 
Philadelphia, PA: W.B. Saunders Co., 1990. 1184]**PEER REVIEWED** 

Populations at Special Risk: 

Oral mineral oil should  not  be  given to patients  with swallowing abnormalities. 
[American Medical Association, Council on Drugs. AMA Drug Evaluations Annual 
1994.  Chicago, IL: American Medical Association, 1994. 951l**PEER REVIEWED** 

Oral  administration  of  mineral  oil  is  contraindicated in children  younger than 6 years  of  age; in 
bedridden,  geriatric,  debilitated,  or  pregnant  patients; and in patients  with  esophageal  or gastric 
retention,  dysphagia, or hiatal  hernia. 
[McEvoy, G.K. (ed.). American Hospital Formulary  Service--Drug Information 94. 
Bethesda, MD: American Society of Hospital Pharmacists, Inc. 1994 (Plus 
Supplements). 18851 **PEER F@XIEWED** 



Minimum Fatal Dose Level: 

1= PRACTICALLY  NON-TOXIC: PROBABLE ORAL LE"J3AL DOSE ABOVE 15 
GKG, MORE THAN 1 QUART (2.2 LB) FOR 70 KG PERSON (1 50 LB). 
[Gosselin, R.E., R . P .  Smith, H . C .  Hodge. Clinical  Toxicology of Comercia1 
Products. 5th ed.  Baltimore: Williams and Wilkins, 1 9 8 4 . , p .  11-156]**PEER 
RE;vI EWED* * 
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Emergency Medical Treatment: 

Emergency  Medical  Treatment: 

EM" Copyright  Disclaimer: 
Portions of the  POISINDEX@)  database  are  provided  here for general  reference. THE COMPLETE 
POISINDEX(R) DATABASE,  AVAILABLE FROM MICROMEDEX, SHOULD BE 
CONSULTED  FOR  ASSISTANCE IN THE DIAGNOSIS  OR TREATMENT OF  SPECIFIC 
CASES.  Copyright 1974-1998 Micromedex,  Inc.  Denver,  Colorado. All Rights  Reserved. Any 
duplication,  replication or redistribution of all or part of the POISINDEX@) database  is  a  violation 
of Micromedex'  copyrights  and is strictly prohibited. 

The following Overview, *** LAXATIVES-EMOLLIENT ***, is relevant for this HSDB record 
chemical. 
Life Support: 

o This overview assumes that basic  life support measures 
have been instituted. 

Clinical Effects: 
SUMMARY OF EXPOSURE 
0.2.1.1 ACUTE EXPOSURE 
o Toxicity following acute ingestion of excessive amounts 

of these laxatives is generally minimal and limited to 
the gastrointestinal tract. 

1. Onset of symptoms may be delayed for  up to 1 to 3 
days.  Nausea,  vomiting, and diarrhea may be noted. 
Aspiration  of mineral oil may result in pneumonitis. 

laxatives include; mineral oil, dioctyl calcium 
sulfosuccinate, dioctyl sodium sulfosuccinate, dioctyl 
potassium sulfosuccinate. 

2. SPECIFIC REPRESENTATIVES of  the class of emollient 

RESPIRATORY 
0.2.6.1 ACUTE EXPOSURE 
o Mineral oil, if aspirated, may result in pneumonitis. 

GASTROINTESTINAL 
0.2.8.1 ACUTE  EXPOSURE 
o Nausea, vomiting, diarrhea, foreign body reaction, 

intestinal obstruction, melanosis coli, cathartic 
colon, and fecal leakage may be noted. 

Laboratory: 
o Plasma levels of these agents are not clinically useful. 
o Obtain baseline CBC, serum electrolytes, and pertinent 

roentgenographic studies in symptomatic patients. 

000099 
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SUMMARY EXPOSURE 
o Do not induce emesis unless coingestants of greater 

clinical concern are present. Use activated charcoal 
only in large ingestions or with suspected coingestants. 
Do not use cathartics. 

o Correct fluid and electrolyte imbalance. 
o Provide supportive respiratory care f o r  aspiration 

lipoid pneumonitis. 
ORAL EXPOSURE 

o Due to aspiration hazard and generally low toxicity of 
these compounds, emesis is not recommended unless a 
serious coingestant or other clinical concern exists. 

o Due to potential for inducing vomiting,  use activated 
charcoal only in very large ingestions o r  with a serious 
coingestant or other clinical concern. 

o DO NOT ADMINISTER A CATHARTIC. 
o EXCESSIVE DIARRHEA should be treated with high fluid 

intake (Pedialyte or Gatorade) and monitoring of fluid 
and electrolyte status. Restrict solid food intake 
until diarrhea resolves. 

Range of Toxicity: 
o Signs and symptoms of toxicity are referable to the 

o Severity of intoxication should be based on clinical 
gastrointestinal tract. 

findings. Dehydration and electrolyte imbalance are the 
most serious manifestations of toxicity. 

[ R m c k  BH: POISINDEX(R) Information System. Micromedex, Inc., Englewood, co, 
2000; CCIS Volume 104, edition exp May, 2000. Hall AH & Rumack BH (Eds)  :TOMES(R) 
Information System.  Micromedex, Inc., Englewood, CO, 2000; CCIS Volume 104, 
edition exp May, 2000.1 **PEER REVIEWED** 

Antidote and Emergency  Treatment: 

... MINERAL OIL /IS/ ... CONSIDERED TO BE  RELATIVELY  NONTOXIC & /DOES NOT/ ... 
REQUIRE /VOMITING/. 
[Amdur, M.O., J. Doull, C.D. Klaasen (eds). Casarett and Doull's Toxicology. 4th 
ed. New York, NY: Pergamon Press,  1991. 935]**PEER REVIEWED** 

IN A CASE OF CHRONIC MINERAL OIL PNEUMONIA (CAUSED  BY LAXATIVE ADMIN), 
EXPTL TREATMENT WITH SCHEDULED  COUGHING SPELLS & EXPECTORATION  CAN 
IMPROVE PATIENT  PROGNOSIS. 
[HECKERS H ET AL; LUNG 155 (2) : 101-10 (1978)] **PEER REVIEWED** 
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Animal Toxicity Studies: 

Non-Human Toxicity  Excerpts: 

RARENTEWWLY IN VACCINES/ ... GRANULOMATOUS  REACTIONS  AT  INJECTION SITES 
ARE NOT  UNCOMMON. SIMILAR REACTIONS  CAN  OCCUR FROM ITS USE AS A 
LUBRICANT ON EXPLORATORY INSTRUMENTS ... 
[Rossoff, I .S .  Handbook of V e t e r i n a r y  Drugs. New Y o r k :   S p r i n g e r   P u b l i s h i n g  
Company,   1974.  367 J **PEER REVIEWED** 

REGULAR ORAL USE  MAY  INTERFERE WITH ABSORPTION OF FAT  SOLUBLE 
VITAMINS...150 ML, DAILY TO COWS  CAUSED MARKED DECRIN CAROTENE & 
TOCOPHEROL  BLOOD LEVELS AS WELL AS ACCELERATING  POSTPARTURIENT  DECR 
IN CAROTENE, VITAMIN A  ESTER,  TOCOPHEROL, & XANTHOPHYLL IN MILK...IT MAY 
ALSO PREVENT GROWTH OF INTESTINAL MICROORGANISMS AS  FEEDING IT  TO  RATS 
PRODUCES  VITAMIN K DEFICIENCY. 
[Rossoff, I . S .   H a n d b o o k  of V e t e r i n a r y  Drugs. New Y o r k :   S p r i n g e r   P u b l i s h i n g  
Company,  1974.  366]**PEER REVIEWED** 

INJECTION  OF MINERAL, OIL...INTO ANTERIOR CHAMBER OF RABBITS, REPLACING 
THE AQUEOUS HUMOR HAS BEEN USED TO OBSTRUCT  AQUEOUS OUTFLOW & TO 
INDUCE  GLAUCOMA EXPTL. THIS PRESUMABLY IS A MECHANICAL  EFFECT  RATHER 
THAN TOXIC  REACTION. 
[Grant,  W. M. T o x i c o l o g y  of t h e  E y e .  2nd ed. S p r i n g f i e l d ,  I l l i n o i s :  C h a r l e s  C. 
Thomas ,   1974 .   8031  **PEER REVIEWED** 

RABBITS  INJECTED IP WITH 30 CC  PARAFFIN OIL SCORED AN UNUSUALLY MGH 
FREQUENCY (2.8%) OF WELL-SPREAD  METAPHASES  IN THE PERITONEAL  CAVITY. 
[PLASSARA M ET AL; RES J RETICULOENDOTHEL SOC 12:  340-2   (1972)]**PEER REVIEWED** 

PLASMACYTOMAS WERE FOUND IN 58% OF 373 BALBICANN (C) MICE  GIVEN 3 0.5-ML 

(POTTER M ET AL; J NATL CANCER INST 54 ( 6 ) :  1413-8  (1975)]**PEER REVIEWED** 
DOSES OF MINERAL OIL. 

DOGS,  RATS,  MICE, & GERBILS WERE EXPOSED FOR 6 HR, 5 DAYS/WK  UP TO 2 YR TO 

MGICU  M. ONLY @ 100 MGICU  M  IN  DOGS & RATS, BUT  NOT  IN  MICE & GERBILS,  DID 
MICROGRANULOUAS DEVELOP. 

AN ATMOSPHERE  CONTAINING  A MINERAL OIL-BASE  MIST @ CONCN OF 5 & 100 

[STULA EF, KWON BK; AM I N D  HYG ASSOC J 39 (5) : 393-9   (1978)  ] **PEER REWIEWED** 

Groups of 25 9 day  old chicken  embryos  were  exposed  to 10 or 20 ul pharmaceutical  mineral oil on 
the  eggshell.  There  were no mortalities  or  embryos with edema, ascites  or  liver  lesions in either  treated 
group. No histological changes  were  observed in the livers or kidneys,  however  embryos  exposed  to 
20 ul mineral oil had slight dilation of the heart. Body wt, liver wt, crown-rump length, and body 
wtlcrown-rump  length ratio of the  embryos  exposed  to  mineral oil did not mer from those of 
controls. 

n r r p : / / s l s . ~ I l . x ~ l . ~ ~ v / ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ l ~ . / l ~ I l l p / - I L L n t l V l ~ u ~ ~ .  l.zLIIlI1LLLL 00~101 I/  lY/UU 



[Couillard CM, Leighton FA; Fundam Appl Toxicol 13 (1) : 165-73 (1989) ] **PEER 
REXIEWED** 

)I 
Mineral oil mists  derived  from  highly  refined oils and  several  formulated  products  appear to have  a 
ow  acute and low sub-acute  toxicity  in animals. Single and short  term  repeated  exposures  (up to six 
months) to relative  high  conc  (well in excess  of 100 mg/cu m) have  resulted  in  lung  innammatory 
reaction,  lipoid  granuloma  formation,  and  lipoid  pneumonia. /Oil mist, mineral/ 
[American Conference of Governmental Industrial Hygienists, Inc. Documentation of 
the Threshold Limit Values and Biological Exposure Indices. 6th ed. Volumes I,II, 
111. Cincinnati, OH: ACGIH,  1991. 11451 **PEER REVIEWED** 

Long  term  inhalation  studies  indicate  that  those oils within a  limited  range  which  have  actually  been 
tested  have  a  low  chronic  toxicity. .. . Repeated  prolonged  exposures  up to yr to very high wnc (100 
mg/cu m and  above)  have  resulted  in  lung  innammatory  reactions  and  lipoid granuloma formation.  No 
carcinogenic  effects  have  been  reported  in any species,  including  susceptible strains of  mice.  Adverse 
effects  have  not  been  found in long-term  inhalation  studies  at  lower oil mist conc  more S i a r  to 
actual  workplace  levels. /Oil mist, m i n e d  
[American Conference of Governmental Industrial Hygienists, Inc. Documentation of 
the Threshold Limit Values and Biological Exposure Indices. 6th ed. Volumes I,II, 
111.  Cincinnati, OH: ACGIH,  1991. 1145]**PEER REVIEWED** 

In groups of 30 rats  of strains BDI, BD111, and W (sex unspecified)  that  received 2% liquid  paraffin 
5 in the diet  (total  dose, 136 mg/animal  in 500 days), no significant  tumor  induction  was  reported. 

[American Conference of Governmental Industrial Hygienists, Inc. Documentation of 
the Threshold Limit Values and Biological Exposure Indices. 6th ed. Volumes I,II, 
111. Cincinnati, OH: ACGIH, 1991. 1145]**PEER REVIEWED** 

... Three samples of petrolatum  (snow-white U.S. Pharmacopeia (USP) XVI  grade,  white USP XVI 
grade,  and  yellow  National  Formulary XI grade)  were  fed  at  a  conc  of 5% in the  diet to groups of 50 
male  and 50 female  weanling rats @ D I U  strain) for 2 years.  None of the tests yielded  a  treatment- 
related  tumor  increase. /Oil mist, mineral/ 
[American Conference of Governmental Industrial Hygienists, Inc. Documentation of 
the Threshold Limit Values and Biological Exposure Indices. 6th ed. Volumes I,II, 
111. Cincinnati, OH:  ACGIH,  1991. 1145]**PEER REVIEWED** 

A group of 30 rats of strains BDI. BDII and W (sex unspecified)  received 2% liquid p a r a f h  in the 
diet (total dose, 136 danimal in 500 days); no signiscant tumor  induction  was  reported. 

Geneva: World Health Organization, International Agency for Research on 
Cancer,l972-PRESENT. (Multivolume  work).,^. V33 119 (1984)]**PEER REVIEWED** 

b< [IARC. bd Monographs on the Evaluation of the Carcinogenic R i s k  of Chemicals to Man. 

Treatment of male  Shennan  rats thrice weekly  by gavage with mineral oil at  a  dose  of 2 mVkg body 
weight for three months  did  not  produce  toxic  effects. 
[IARC. Monographs on the Evaluation of the Carcinogenic Risk  of Chemicals to Man. 
Geneva: World Health Organization, International Agency for Research on 
Cancer,  1972-PRESENT. (Multivolume w o r k ) .  ,p. V33 131 (1984) ] **PEER REVIEWED** 
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w Pharmacology: 

Therapeutic  Uses: 

IT HAS BEEN  USED  ORALLY  TO  LESSEN THE STRAIN OF EVACUATION OF 
INSPISSATED  STOOL (...IN PATIENT WITH HERNIA OR  CARDIOVASCULAR  DISEASE) 
OR  RECTALLY  TO  EASE  PASSAGE OF IMPACTED  OR  DRIED  FECAL MATER.UK. 
[Osol, A. (ed.).  Remington's Pharmaceutical Sciences. 16th ed. Easton, 
Pennsylvania: Mack Publishing Co., 1980. 1307]**PEER REVIEWED** 

/USED AS  EMOLLlENTS IN BATH OIL/...HELPFUL IN ICHTHYOSIS  OR  PRURITIC & 
CHRONIC  ECZEMATOUS  DERMATOSIS. 
[American Medical Association, AMA Department of Drugs. AMA Drug Evaluations. 4th 
ed. Chicago: American Medical Association, 1980. 1015l**PEER REVIEWED** 

WHEN ADMIN ORALLY, MINERAL OIL & MINERAL OIL EMULSION  PRODUCE 

[McEvoy, G.K. (ed.) . American Hospital Formulary Service--Drug Information 94. 
Bethesda, MD: American Society of  Hospital Pharmacists,  Inc.  1994 (Plus 
Supplements) . 18941 **PEER REVIEWED** 

LAXATION AFTER 6-8 HR. 

)" 
ALTHOUGH  MINERAL OIL EMULSIONS  PENETRATE & SOFTEN  FECAL  MATERIAL 

APPEARS  TO BE LITTLE DIFFERENCE  IN  LAXATIVE EFFECTIVENESS BETWEEN  THESE 
TWO PREPARATIONS. ... MAY  ALSO  BE ADMIN RECTALLY  AS AN ENE,"  PLAIN 
(NONEMULSIFIED) MINERAL OIL SHOULD BE ADMIN ONLY @ BEDTIME ON AN 
EMPTY STOMACH. ... EMULSION  MAY  BE  ADMIN  WITH  MEALS.  CONTAINERS OF 
JMDERAL OIL EMULSIONS SHOULD BE  SHAKEN  BEFORE  USING.  DOSAGE 
OF ... EMULSION IS EXPRESSED IN TERMS OF ITS MINERAL OIL CONTENT. 
[McEvoy, G.K. (ed.). American Hospital Formulary Service--Drug Information 94. 
Bethesda, MD: American Society of Hospital Pharmacists, Inc. 1994 (Plus 
Supplements). 1894l**PEER REVIEWED** 

ORE EFFECTIVELY & ARE MORE PALATABLE THAN PLAIN MINERAL OIL, THERE 

In severe cases of constipation,  such as with fecal impaction,  mineral oil and stool softener  laxatives 
administered  orally  or  rectally  are  indicated to soften the  impacted feces. To help complete the 
evacuation of the impacted colon, a rectal  stimulation or saline  laxative may follow. 
[USP Convention. USPDI-Drug Information for the Health Care Professional. 14th 
ed. Volume I. Rockville, MD: United  States Pharmacopeia1 Convention, Inc., 1994. 
(Plus Updates). 1704l**PEER REVIEWED** 

MEDICATION  (VET): ORALLY, AS A  LAXATIVE WITH LIGHT GRADES (LOW 
VISCOSITY) EVEN HAVING SOME ADVANTAGE IN ANIMALS OVER HEAVY GRADES 
(HIGH VISCOSITY). 
[Rossoff, I.S. Handbook of Veterinary Drugs. New York: Springer Publishing 
Company,  1974. 3661 **PEER RFVIEWED** ~ ~ 0 1 0 3  
MEDICATION  (VET):  A preparation  that contains 0.5% neomycin, 1% carbaryl, 9% sulfacetamide, 

1.yIlcy l/ lY lVU 



0.5% tetracaine,  and 88.1% mineral oil is used in treatment of ear infections and ear mite  infestations 
of small animals, including rabbits.. . 
[Booth,  N.H.,  L.E.  McDonald  (eds.).  Veterinary  Pharmacology  and  Therapeutics.  5th 

Iowa:  Iowa  State  University  Press,  1982.  668]**PEER  REVIEWED** 

water retention in the stool by coating mfhces of stool and  intestines  with  a  water- 
immiscible fb. Lubricant  effect eases- passag; of contents  through  intestines.  Emulsification of 
lubricant tends to enhance its abiity to soften  stool mass. 
[USP  Convention.  USPDI-Drug  Information  for  the  Health  Care  Professional.  14th 
ed.  Volume I. Rockville, MD: United  States  Pharmacopeia1  Convention,  Inc.,  1994. 
(Plus  Updates).  1705]**PEER  REVIEWED** 

IT PENETRA'ES & SOFTENS THE STOOL; IT MAY ALSO INTERFERE WITH ABSORPTION 
OF WATER. 
[Gilman, A. G., L. S. Goodman,  and A. Gilman.  (eds.).  Goodman  and  Gilman's The 
Pharmacological  Basis of Therapeutics. 6th ed.  New  York:  Macmillan  Publishing 
Co.,  Inc.  1980.  1009l**PEER  REVIEWED** 

... PROMOTES  BOWEL MOVEMENT BY RETARDING  WATER  REABSORPTION; THERE IS 
NO STIMULATION OF PERISTALSIS. 
[Miller, R. R., and D. J. Greenblatt.  Handbook  of  Drug  Therapy.  New  York: 
Elsevier  North  Holland,  1979.  1057]**PEER  REVIEWED** 

MEDICATION  (VET):  TOPICALLY, IT HAS BEEN  USED AS A VEHICLE IN OINTMENTS 
(INCL  OPHTHALMIC), WOUND DRESSINGS, & INTRAMAMMARY  PRODUCTS. 
ARGUMENTS  AGAINST ITS USE IN THE LATTER  HAVE  BEEN  BASED  ON THE 
POTENTLAL  CARCINOGENICITY  OF  CERTAIN  GRADES (FOR THE CONSUMER OF MILK) 
OR DIFFICULTY  OF  ELIMINATING  LAST FEW DROPLETS  FROM MAN'S FOOD SUPPLY. 
[Rossoff,  I.S.  Handbook  of  Veterinary  Drugs.  New  York:  Springer  Publishing 
Company,  1974.  3671 **PEER RFVIEWED** u 
Drug Warnings: 

... CAN  CAUSE  VARIETY OF UNTOWARD EFFECTS, & ITS  USE  AS  A LAXATIVE 
REQUIRES APPRECIATION  OF ITS POTENTIAL HAZARDS... HABITUAL  USE  OF 
MINERAL OIL MUST BE AVOIDED. ... INDISCRIMINATE  USE ... BY E L D m Y ,  
DEBILITATED, OR DYSPHAGIC  INDIVIDUALS SHOULD BE  DISCOURAGED. 
[Gilman, A. G., L. S. Goodman,  and A. Gilman.  (eds.).  Goodman  and  Gilman's The 
Pharmacological  Basis of Therapeutics.  6th  ed.  New  York:  Macmillan  Publishing 
Co., Inc.  1980.  1009l**PEER  REVIEWED** 

ORAL, USE  FOR MORE THAN TWO WEEKS COATS THE MUCOSA OF THE SMALL 

SOLUBLE V I T A M I N S  (A, D, E, AND K). THE PATIENT SHOULD BE WARNED THAT  LIPID 
PNFlJMoNIAMAY OCCURIF OIL IS ASPIRATED AND THAT UNTOWARD 
EFFECTS,  SUCH AS HEPATIC  INFILTRATION,  CAN  RESULT  FROM ITS ABSORPTION. 
BECAUSE OF THE THEORETICAL POSSIBILITY THAT CONCURRENT  USE OF THE 
VARIOUS  DETERGENT  DOCUSATE SALTS MAY FURTHER  ENHANCE THE ABSORPTION 
OF MINERAL, OIL, THEIR CONCOMITANT  ADMINISTRATION IS NOT  RECOMMENDED. 
[Osol, A. (ed.).  Remington's  Pharmaceutical  Sciences.  16th  ed.  Easton, 
Pennsylvania:  Mack  Publishing  Co.,  1980.  1307]**PEER  REVIEWED** 

MINERAL, OIL STILL  PRESCRlBED  BY SOME SURGEONS AFTER ANORECTAL  SURGERY 

INTESTINE AND REDUCES THE ADSORPTION OF VITAMINS, ESPECIALLY THE FAT- 
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DESPITE THE FACT  THAT IT SOMETIMES  CAUSES PRURITUS ANI, & LACERATION OF 
THE AREA FROM SCRATCHING OR RUBBING INTERFERES WITH HEALING. 
[Osol, A. (ed.).  Remington's  Pharmaceutical  Sciences.  16th  ed.  Easton, w- Pennsylvania:  Mack  Pubiishing  Co.,  1980.  13081  **PEER  REVIEWED** 

In recent  years,  the  oral use of mineral oil has not  been  advocated because of  the possibility of 
interference  with  the  absorption  of  fat-soluble  vitamins  and  the  danger  of  pulmon&y  asp&tion.  The 
dose  required for the  former  effect  exceeds  that  normally  used  in  clinical  practice. . . . Oral  mineral oil 
should  not  be  given to patients with swallowing  abnormalities. 
[American  Medical  Association,  Council  on  Drugs. AMA Drug  Evaluations  Annual 
1994.  Chicago, IL: American  Medical  Association, 1994.  951]**PEER  REVIEWED** 

Oral  mineral oil is  not  recommended for bedridden  elderly  patients  since  they are more  prone to 
aspiration of oil droplets,  which  amy  produce  lipid  pneumonia. 
[USP  Convention.  USPDI-Drug  Information  for  the  Health  Care  Professional.  14th 
ed.  Volume I. Rockville, MD: United  States  Pharmacopeial  Convention,  Inc.,  1994. 
(Plus  Updates).  1705]**PEER  REVIEWED** 

Oral mineral oil is  not  recommended for children  up to 6 years of age  since  patients  in this age  group 
are more  prone to aspiration  of oil droplets,  which may produce  lipid  pneumonia. 
[USP  Convention.  USPDI-Drug  Information  for  the  Health  Care  Professional.  14th 
ed.  Volume I. Rockville, MD: United  States  Pharmacopeial  Convention,  Inc.,  1994. 
(Plus  Updates).  1705]**PEER REVIEWED** 

. . . The use of  olive  or  mineral oil /for  treating  petroleum  distillate  poisoning  is  controversial.  The oil is 
used to/ increase the viscosity,  thereby  decreasing  the  chance of aspiration if vomiting occurs after the 
initial  ingestion.  Such oil also acts as a  cathartic to hasten  the  petroleum  distillate  from the 
gastrointestinal  tract.  however, if aspirated,  the  oil can cause lipoid  pneumonia.  A 6 year  retrospective 
study  showed as increased  incidence of pneumonia in children  who  were  given oil, therefore  the  use  of 
oils should  be  avoided. 
[Haddad, L.M., Clinical  Management  of  Poisoning  and  Drug  Overdose.  2nd  ed. 
Philadelphia, PA: W.B.  Saunders  Co.,  1990.  1184]**PEER  REVIEWED** 

Interactions: 

Concurrent  use  of  /anticoagulants, coumarin- or indandione-derivative,  oral, or contraceptive,  oral, or 
digitalis  glycosides or vitamins, fht-soluble,  such as A, D, E, and W with mineral oil may interfere  with 
the proper  absorption of these or other  medications and  reduce  their  effectiveness. 
[USP  Convention.  USPDI-Drug  Information  for  the  Health  Care  Professional.  14th 
ed. Volume I. Rockville, MD: United  States  Pharmacopeial  Convention,  Inc.,  1994. 
(Plus  Updates) . 17061  **PEER  REVIEWED** 

In addition to interfering  with  absorption of oral  anticoagulants,  mineral oil also  decreases  absorption 
of vitamin K, which  may  lead to increased  anticoagulant effects. 
[USP  Convention.  USPDI-Drug  Information  for  the  Health  Care  Professional.  14th 
ed.  Volume I. Rockville, MD: United  States  Pharmacopeial  Convention,  Inc.,  1994. 
(Plus  Updates).  1706]**PEER  REVIEWED** 

Concurrent  use  /with stool softener  laxatives/  may cause increased  absorption of mineral oil and result 
in the  formation  of  tumor-like  deposits in  tissues. 
[USP Convention.  USPDI-Drug  Information  for  the  Health  Care  Professional.  14th 
ed.  Volume I. Rockville, MD: United  States  Pharmacopeia1  Convention,  Inc.,  1994. 
(Plus  Updates).  1706]**PEER  REVIEWED** 
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Minimum Fatal Dose Level: 

()I 1= PRACTICALLY  NON-TOXIC:  PROBABLE ORAL LETHAL DOSE (HUMAN) ABOVE 15 
GKG, MORE THAN 1 QUART (2.2 LB) FOR 70 KG PERSON (150 LB). 
[Gosselin, R.E.,  R.P. Smith, H.C. Hodge. Clinical  Toxicology of Commercial 
Products.  5th ed. Baltimore: Williams  and  Wilkins, 1984.,p. II-l56]**PEER 
REVIEWED** 
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MINERAL OIL 

For other data, click on the  Table of Contents 
CASRN: 80 12-95- 1 

Environmental  Standards & Regulations: 

FIF'RA Requirements: 

In 1988, Dongress  amended FlFRA to strengthen and  accelerate  EPA's  reregistration  program.  The 
nine-year  reregistration  scheme  mandated  by "FIFRA 88'' applies to each  registered  pesticide  product 
containing an active  ingredient  initially  registered  before  November 1,  1984. Pesticides  for  which EPA 
had  not issued Registration  Standards  prior to  the  effective  date  of FlFRA '88 were  divided  into three 
lists based  upon  their  potential  for  exposure  and  other  factors, with List B being  of  highest  concern 
and  D  of  least.  List: C; Case: Aliphatic  solvents;  Case  No.: 3004; Pesticide  type:  Insecticide, 
Fungicide,  Herbicide,  Rodenticide,  Antimicrobial;  Case Status: Awaiting  Data/Data in Review:  OPP 
awaits  data fiom the  pesticide's  producer(s)  regarding  its  human health andor environmental  effects, 
or OPP has  received  and is reviewing  such data, in order to reach  a  decision  about  the  pesticide's 
eligibility  for  reregistration.  Active  Ingredient (AI): Mineral oil - includes paraffin oil fiom 063503; AI 
Status:  The  producer@)  of  the  pesticide  has  made  commitments to conduct  the  studies  and  pay  the 
fees  required  for  reregistration,  and  is  meeting those commitments in a  timely  manner. 
[USEPA/OPP; Status of Pesticides in Reregistration and Special Review p.170 (Mar, 
1992) EPA 700-R-92-004]**PEER REVIEWED** 

For  the  purposes of this  section,  the  insecticide  mineral  oil  is  defined as the  refinee  petroleum  fraction 
having  the  following  characteristics: (1) minimum flashpoint of 300 deg F; (2) gravity  of 27 to 34 by 
the  American  Petroleum  Institute  standard  method; (3) pour  point of 30 deg  F  maximum; (4) color 2 
maximum by standards of  the ASTM; ( 5 )  boiling  point  between 480 deg F and 960 deg F; (6) 
viscosity  at 100 deg F of 100 to 200 seconds  Saybolt; (7) unsulfonated  residue  of 90 percent 
minimum;and (8) no sulfur compounds  according to the U.S. Pharmacopeia  test  under  Liquid 
Petrolatum. 
[40 CFR 180.149 (a) (7/1/92) I **PEER REVIEWED** 

Tolerances  for  residues  of  mineral oil as specified in paragraph  (a) of this section ase established in or 
on the  following grains from postharvest  application:  shelled corn and grain sorghum. 
[40 CFR 180.149 (b) (7/1/92) ] **PEER REVIEWED** 

Residues of mineral oil are exempted ftom the requirement  of  a  tolerance  when used as!a  diluent, 
carrier,  and  solvent in accordance with good agricultural practices as inert (or  occasionally  active) 
ingredients in pesticide  formulations  applied to growing crops  or to raw  agricultural  commodities  after 
harvest. 
(40 CFR 180.1001 (c) (7/1/92)]**PEER FtEXIEWED** 

Mineral oil is  exempted  fiom  the  requirement  of  a  tolerance  when  used as a  solvent,  diluent in 
accordance  with  good agricultural practice as inert  (or  occasionally  active)  ingredients in pesticide 
formulations  applied to animals. 
[40 CFR 180.1001(e) (7/1/92)]**PEER REVIEWED** 

FDA Requirements: 
i)00107 



White  mineral oil is  a  food  additive  permitted  for  directaddition to food  for  human  consumption, as 
long as 1) the  quantity  added to food  does  not  exceed  the  amount  reasonably  required to accomplish 

food  it  is of appropriate  food  grade and is prepared  and  handled as a  food  ingredient. 
0 its  intended  physical,  nutritive, or other  technical  effect  in  food,  and 2) when  intended for use in or on 

[21 CFR 172.878 (4/1/93)  ] **PEER REVIEWED** 

Mineral oil is an indirect  food  additive  for  use  only as a  component of adhesives. 
[21 CFR 175.105 (4/1/93)]**PEER REVIEWED** 

Mineral oil may  safely be used  in animal feed,  subject to the  provisions  of this section. 
[21 CFR 573.680 (4/1/93)]**PEER REVIEWED** 

Allowable Tolerances: 

Tolerances of 200 ppm for residues of mineral oil as specifki in paragraph  (a)  of  this  section are 
established  in or on the following grains fiom  postharvest  application:  shelled  corn  and  grain  sorghum. 

[40  CFR 180.149 (b) (7/1/92)  ] **PEER REVIEWED** 

Residues of mineral oil are exempted  from  the  requirement  of  a  tolerance  when  used as a  diluent, 
carrier,  and  solvent  in  accordance  with  good  agricultural  practices as inert (or occasionally  active) 
ingredients  in  pesticide  formulations  applied to growing  crops or to raw  agricultural  commodities  after 
harvest. 
[40 CFR 180.1001(c) (7/1/92)]**PEER  REVIEWED** 

Mineral oil is exempted  fiom  the  requirement of a  tolerance  when  used as a solvent,  diluent in 

formulations  applied to animals. 
@ accordance with good agricultural  practice as inert (or occasionally  active)  ingredients  in  pesticide 

[40 CFR 180.1001(e) (7/1/92)]**PEER REVIEWED** 



MINERAL OIL 

For other &a, click on the Table of Contents 
CASRN: 80 12-95- 1 

ChernicaWPhysical Properties: 

Molecular Formula: 

UVCB 
**PEER  REVIEWED** 

Colorhi'orm: 

COLORLESS,  OILY LIQ 
[Budavari, S. (ed.). The  Merck  Index - Encyclopedia of  Chemicals,  Drugs  and 
Biologicals.  Rahway, NJ: Merck  and  Co.,  Inc.,  1989. 1139]**PEER  REVIEWED** 

Colorless, oily liquid  aerosol  dispersed in air. 
[NIOSH.  NIOSH  Pocket  Guide  to  Chemical  Hazards.  DHHS  (NIOSH)  Publication No. 94- 
116.  Washington,  D.C.: U.S. Government  Printing  Office,  June  1994.  236]**QC 
REVIEWED** 

Odor: 

Practidy odorless  even  when  warmed 
[Budavari, S. (ed.). The  Merck  Index - Encyclopedia of  Chemicals,  Drugs  and 
Biologicals.  Rahway, NJ: Merck  and  Co.,  Inc.,  1989. 1139]**PEER  REVIEWED** 

Odor  like burned lubricating oil. 
[NIOSH. NIOSH Pocket  Guide to Chemical  Hazards.  DHHS  (NIOSH)  Publication No. 94- 
116. Washington, D.C.: U.S. Government  Printing  Office,  June  1994.  236]**QC 
REVIEWED* * 

Taste: 

Practically  tasteless  even  when  warmed 
[Budavari, S. (ed.). The Merck  Index - Encyclopedia of Chemicals,  Drugs  and 
Biologicals.  Rahway, NJ: Merck  and Co., Inc.,  1989.  1139]**PEER  REVIEWED** 

Boiling  Point: 

360 DEG C 
[National  Fire  Protection  Association.  Fire  Protection  Guide on  Hazardous 
Materials.  7th  ed.  Boston,  Mass.:  National  Fire  Protection  Association,  1978.,p. 
325M-1461  **PEER  REVIEWED** 

Density/Specific  Gravity: 

0.875-0.905 
[Budavari, S. (ed.). The  Merck  Index - Encyclopedia  of  Chemicals,  Drugs  and 
Biologicals.  Rahway,  NJ:  Merck  and  Co.,  Inc.,  1989.  1139]**PEER  REVIEWED** 
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Solubilities: 

0 INSOL IN WATER, ALCOHOL;  SOL IN BENZENE,  CHLOROFORM,  ETHER,  CARBON 
DISULFIDE,  PETROLEUM  ETHER 
[Budavari, S. (ed.). The  Merck  Index - Encyclopedia of Chemicals,  Drugs  and 
Biologicals.  Rahway, NJ: Merck  and  Co.,  Inc.,  1989.  1139]**PEER  REVIEWED** 

MISCIBLE WiTH MOST  FIXED OILS; NOT  MISCIBLE WITH CASTOR OIL; SOL IN 
VOLATILE OILS 
[Osol, A. (ed.).  Remington's  Pharmaceutical  Sciences.  16th  ed.  Easton, 
Pennsylvania:  Mack  Publishing  Co.,  1980.  746]**PEER  REVIEWED** 

Surface  Tension: 

@ 25 DEG C SLIGHTLY  BELOW 35 DYNESICM 
[Budavari, S. (ed.). The  Merck  Index - Encyclopedia of Chemicals,  Drugs  and 
Biologicals.  Rahway, NJ: Merck  and  Co.,  Inc., 1989. 11391  **PEER  FUWIEWED** 

Viscosity: 

KINEMATIC  VISCOSITY  NOT  LESS THAN 38.1 CENTISTOKES @ 37.8 DEG C 
[Osol, A. (ed.).  Remington's  Pharmaceutical  Sciences.  16th  ed.  Easton, 
Pennsylvania:  Mack  Publishing  Co.,  1980.  746]**PEER  REVIEWED** 

Other ChemicaVPhysical  Properties: 

DEVELOPS  NOT  MORE THAN A FAINT ODOR OF PETROLEUM WHEN HEATED; FREE  OR 
NEARLY FREE FROM FLUORESCENCE 
[Osol, A. (ed.).  Remington's  Pharmaceutical  Sciences.  16th  ed.  Easton, 
Pennsylvania:  Mack  Publishing  Co.,  1980.  746]**PEER  REVIEWED** 

BURNED  LUBE OIL ODOR /OIL MIST (MINERAL)/ 
[American  Conference  of  Governmental  Industrial  Hygienists,  Inc.  Documentation of 
the  Threshold  Limit  Values,  4th  ed.,  1980.  Cincinnati,  Ohio:  American  Conference 
ofGovernmmenta1  Industrial  Hygienists,  Inc.,  1980.  314]**PEER  REVIEWED** 

Density: 0.83-0.860 /light/ 
[Budavari, S. (ed.). The  Merck Index - Encyclopedia of Chemicals,  Drugs  and 
Biologicals.  Rahway, NJ: Merck and  Co.,  Inc.,  1989. 1139]**PEER  REVIEWED** 



MINERAL OIL 

For other darcl, click on  the  Table of Contents 

ManufacturingNse  Information: 

Major Uses: 

INGREDIENT IN VARIOUS  PHARMACEUTICAL  PREPARATIONS 
[Gilman, A. G., L. S. Goodman,  and A. Gilman. (eds. ) . Goodman and Gilman' s The 
Pharmacological Basis of Therapeutics. 6th ed. New York: Macmillan Publishing 
Co.,  Inc. 1980. 952]**PEER REVIEWED** 

FORMERLY AS A  VEHICLE  FOR  DRUGS  TO BE APPLIED  TO  NASAL  MUCOUS 
MEMBRANES /LIGHT/ 
[Gilman, A. G., L. S. Goodman,  and A. Gilman. (eds . ) . Goodman and Gilman' s The 
Pharmacological Basis of Therapeutics. 6th ed. New York: Macmillan Publishing 
Co., Inc.  1980.  9521 **PEER REVIEWED** 

MEDICATION  (VET) 

CASRN: 80 12-95- 1 

**PEER REVIEWED** 

MEDICATION 
**PEER REVIEWED** 

FLOOR  TREATMENT 
[Hawley, G.G. The Condensed Chemical Dictionary. 10th ed. New York: Van Nostrand 
Reinhold Co., 1981. 774]**PEER REVIEWED** 

LUBRICANT IN MFR OF FOOD  PRODUCTS 
[E'uria,  T.E. (ed.). CRC Handbook of Food Additives. 2nd ed. Cleveland: The 
Chemical Rubber Co., 1972.  4021 **PEER REVIEWED** 

AS A  VEHICLE  TO  DISSOLVE  OR  SUSPEND  MEDICINAL  AGENTS 
[American Hospital Formulary Service. Volumes  I and 11. Washington, DC: American 
Society of Hospital Pharmacists, to 1984.,p. 84:2408]**PEER REVIEWED** 

AS DETERGENT  FOR REMOVAL OF  DERMATOLOGICAL  PREPN /LIGHT/ 
[American Hospital Formulary Service. Volumes I and 11. Washington, DC: American 
Society of Hospital Pharmacists, to 1984.,p. 84:2408]**PEER REVIEWED** 

IN CRACKING-FLOTATION  METHOD OF GRAIN  PRESERVATION 
[White-Stevens, R. (ed.). Pesticides in  the Environment: Volume 3. New York: 
Marcel Dekker, Inc.,  1977. 269]**PEER REVTEWED** 

IN FUNGICIDES 
[White-Stevens, R. (ed.). Pesticides in  the Environment: Volume 2. New York: 
Marcel Dekker, Inc.,  1976.  901 **PEER REVIEWED** 

IN INSECTICIDES;  HERBICIDES  /PETROLEUM OILS/ 
[Farm Chemicals Handbook 87. Willoughby, Ohio: Meister Publishing Co.,  1987.,p. 
A-251 **PEER REVIEWED** 
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Superfatting  agent in soaps 
[Kirk-Other Encyclopedia of Chemical  Technology.  3rd  ed.,  Volumes  1-26.  New 
York,  NY:  John  Wiley  and  Sons,  1978-1984.,p.  V21  17i']**PEER  REVIEWED** 

Liquid  defoamer  in  papermaking 
[Kirk-Other Encyclopedia  of  Chemical  Technology.  3rd  ed.,  Volumes  1-26.  New 
York,  NY:  John  Wiley  and  Sons,  1978-1984.,p.  V16  807]**PEER  REVIEWED** 

Used in clear  gel hair dressings 
[Kirk-Other Encyclopedia of Chemical  Technology.  3rd  ed.,  Volumes  1-26.  New 
York, NY: John  Wiley  and  Sons,  1978-1984.,p.  V12  95]**PEER  REVIEWED** 

Phannaceutical  preparations  (procesing aids,  intestinal  lubricants);  cosmetics  (cold  creams, hair 
preparations);  food  applicants  (release  agents,  binders,  flotation  sealants,  defoamants,  protective 
coatings); food packaging  and  processing;  chemical  and  plastics  industry  (processing  medium, 
extenders,  plasticizers);  and animal feed  products  /medical  white oils/ 
[IARC.  Monographs on the  Evaluation  of  the  Carcinogenic  Risk of Chemicals  to  Man. 
Geneva:  World  Health  Organization,  International  Agency for  Research on 
Cancer,l972-PRESENT.  (Multivolume  work).,^. V33  112]**PEER  REVIEWED** 

Cosmetics (hair oils, creams);  textile-machine  lubricants;  horticultural  sprays;  wrapping  paper; 
corrosion  protection in  meat-packing  industry;  and  lubricants for  watches,  bicycles  and 
spindles  /technical  white  oils/ 
[IARC.  Monographs on the  Evaluation  of  the  Carcinogenic  Risk  of  Chemicals  to  Man. 
Geneva:  World  Health  Organization,  International  Agency for Research  on 
Cancer,l972-PRESENT.  (Multivolume  work).,^. V33  112]**PEER  REVIEWED** 

0 Emollient  in  cosmetics 
[Kirk-Other Encyclopedia  of  Chemical  Technology.  4th  ed.  Volumes 1: New York, 
NY.  John  Wiley  and  Sons,  1991-Present.,p. V7 586]**PEER  REVIEWED** 

Used in cosmetic  molded sticks 
[Kirk-Other Encyclopedia of Chemical  Technology.  4th  ed.  Volumes  1:  New  York, 
NY.  John  Wiley  and  Sons,  1991-Present.,p. V7 594]**PEER  REVIEWED** 

The classic  cold  cream  consists of mineral oil (50-60%) ... 
[Kirk-Other Encyclopedia of  Chemical  Technology.  4th  ed.  Volumes 1: New  York, 
NY. John Wiley  and  Sons,  1991-Present.,p. V7 603]**PEER  REVIEWED** 

Hydraulic  fluid  for  hydrostatic  machines,  e.g.,  machine  tools,  presses,  and  construction 
machinery. ..control  plants,  tippers  and  small  loaders 
[Gerhartz,  W.  (exec  ed.).  Ullmann's  Encyclopedia of Industrial  Chemistry.  5th 
ed.Vol  Al:  Deerfield  Beach, FL: VCH  Publishers,  1985  to  present.,^. A13 1691 
**PEER  REVIEWED** 

Liquid  insulating  material 
[Gerhartz, W. (exec  ed.).  Ullmann's  Encyclopedia  of  Industrial  Chemistry.  5th 
ed.Vol  Al:  Deerfield  Beach, FL: VCH  Publishers,  1985  to  present.,^. VA14  3601 
**PEER  REVIEWED** 

Component of the..  .negative  plate.. .of lead-acid  batteries 
[Kirk-Other Encyclopedia  of  Chemical  Technology.  4th  ed.  Volumes  1:  New  York, 0 NY.  John  Wiley  and  Sons,  1991-Present.,p.  V3  10951  **PEER  REVIEWED** 
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MIlSERAL, OIL IS  COMBINED WITH PHENOLPHTHALEIN IN SOME MULTIPLE 
INGREDIENT 
[Miller,  R.  R.,  and  D. J. Greenblatt.  Handbook of Drug  Therapy.  New York: 
Elsevier  North  Holland,  1979.  1057l**PEER  REVIEWED** 

IT IS USED  AS  "FOOD-SAFE"  LUBRICANT  ON  PANS,  ROLLERS,  BELTS, & MACHINERY 
IN CLOSE  PROXIMITY  TO MANY FOODS, & AS A  DEFOAMING  AGENT IN FOODS. IT IS A 
COMMON  OR MAIN INGREDTENT IN "BABY OILS" OR  AGENTS  USED  TO  IMPROVE 
SHEEN OF LIVESTOCK HAIR FOR SHOWS. APPARENTLY  SUCCESSFUL AS THE MAIN 

DERMATITIS  OR  SEBORRHEAS IN DOGS. TOPICAUY, AS A MITICIDE FOR SNAKES (BY 
IMMERSION), & AS AN INSECTICIDE ADJUVANT ON M A N Y  CLASSES OF LIVESTOCK. 
IT HAS BEEN  USED  AGAINST  EAR MITES. APPLIED  TOPICALLY WITHIN THE CLOACA 
IT HAS BEEN  OF  VALUE IN EGG  BOUND  CAGED  BIRDS.  MORTALITY AND 
HYPERKERATOSIS  ASSOCIATED WITH TOPICAL  APPLICATION IN YOUNG  CHICKS 
APPEARS TO BE  SECONDARY  TO  MICROBIAL  INFECTION. HAS BEEN USED AS A 
CAPILLARY  SEAL  FOR EGGS IN COLD  STORAGE. 
[Rossoff, I.S. Handbook o f  Veterinary  Drugs.  New York: Springer  Publishing 
Company,  1974.  367l**PEER  REVIEWED** 

Methods of Manufacturing: 

... BY  REFINING  CRUDER  LUBRICATING OILS TO REMOVE UNSATUR4TED OR 
VOLATILE COMPOUNDS, AS WELL As RESINS & COMPOUNDS OF NITROGEN & 
SULFUR. LIQUID  PETROLATUM  CONSISTS  LARGELY  OF  SATURATED ALIPHATIC (C14 
TO  C18) & CYCLIC  HYDROCARBONS. 
[Gosselin, R.E., R.P.  Smith,  H.C.  Hodge.  Clinical  Toxicology of Commercial 
Products.  5th  ed.  Baltimore:  Williams  and  Wilkins,  1984.,p.  II-l56]**PEER 
REVIEWED* * 

INGREDIENT IN VIGOROUSLY  APPLIED  TOPICAL OILS FOR  NON-SPECIFIC 

AN OIL EITHER PRESSED OR  DRY-DISTILLED FROM PARAFFIN DISTILLATE. 
[Sax,  N.I.  and  R.J.  Lewis, Sr .  (eds.).  Hawley's  Condensed  Chemical  Dictionary. 
11th ed.  New York: Van  Nostrand  Reinhold  Co., 1987. 873]**PEER REVIEWED** 

AFTER REMOVING THE LIGHTER  HYDROCARBONS FROM PETRO LEUM...THE RESIDUE 

WITH SULFURIC ACID, THEN SODIUM HYDROXIDE  &...DECOLORIZED  BY  FILTERING. .. 
THE PURIFIED  PRODUCT IS AGAIN CHILLED, TO REMOVE PARAFFIN, & REDISTILLED 
@ TEMP ABOVE 330 DEG C. 
[Osol, A. (ed.) . Remington's  Pharmaceutical  Sciences.  16th  ed.  Easton, 
Pennsylvania:  Mack  Publishing  Co.,  1980.  746]**PEER  REVIEWED** 

IS AGAIN.. ./DISTILLED/  BETWEEN 330-390 DEG  C & THE DISTILLATE  TREATED  FIRST 

General Manufacturing  Information: 

A MIXTURE OF  LIQUID  HYDROCARBONS FROM PETROLEUM. 
[Budavari, S. (ed.). The  Merck  Index - Encyclopedia of Chemicals,  Drugs  and 
Biologicals.  Rahway, NJ: Merck  and Co., Inc.,  1989.  1139]**PEER  REVIEWED** 

LIGHT "EN OIL IS SIMlLAR TO MINERAL OIL BUT  LOWER  MOLECULAR  WEIGHT 
HYDROCARBONS PREDOMINAE, RESULTING JN LOWER VISCOSITY & SPECIFIC 
GRAVITY. /LIGHT MINERAL O W  
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[American Hospital Formulary Service. Volumes I and 11. Washington, DC: American 
Society of Hospital Pharmacists, to 1984.,p. 56:12]**PEER REVIEWED** 

GRADES:  BY  VISCOSITY & COLOR 
[Sax, N.I. and R.J. Lewis, Sr. (eds.).  Hawley's Condensed Chemical Dictionary. 
11th ed. New York: Van Nostrand Reinhold Co., 1987. 873]**PEER REVI:EWED** 

OILS MAY CONTAIN  TOCOPHEROL  OR  BUTYLATED  HYDROXYTOLUENES  TO  INHIBIT 
OXCDATION.  /HEAVY & LIGHT/ 
[American Hospital Formulary Service. Volumes I and 11. Washington, DC: American 
Society of Hospital Pharmacists, to 1984.,p. 56:12]**PEER REVIEWED** 

LIQUID PETROLATUM Is/ THE OFFICIAL USP NAME FOR A MIXTURE OF REFINED LIQ 
HYDROCARBONS OF HIGH  VISCOSITY. 
[Gosselin, R.E.,  R.P. Smith,  H.C. Hodge. Clinical Toxicology of Commercial 
Products. 5th ed. Baltimore: Williams and Wilkins, 1984.,p. II-l56]**PEER 
FWIIEWED** 

...IT HAS BEEN  DIFFICULT  FOR MANY TO  ACCEPT WHEN THE UNITED  STATES 
PERMITS ITS USE IN ANIMAL FEEDS TO EDUCE DUSTINESS OF FEEDS OR MINERAL 
SUPPLEMENTS; AS A  LUBRICANT IN PRODUCING  PELLETS,  CUBES,  BLOCKS; & TO 
PREVENT  SEGREGATION OF TRACE MINEK4I.S IN " L I Z E D  SALT ... US 
REGULATIONS  SET  A "UM OF 3.0% FOR ... USE IN SUPPLEMENTS & 
0.06% OF THE TOTAL  RATION WHEN USED IN FEED OR  FEED  CONCENTRATES. 
[Rossoff, I.S. Handbook of Veterinary Drugs. New York: Springer Publishing 
Company, 1974. 367l**PEER W E W E D * *  

IN REFINEMENT FOR HUMAN USE,  AROMATIC A M I N E S  & UNSATURATED 
HYDROCARBONS ARE REMOVED FROM  PETROLEUM,  LEAVING A VARIETY OF 
SATURATED  HYDROCARBONS.  PALAT ABILITY... IS IMPROVED WHEN IT IS 
EMULSIFIED WITH ACACIA 
[American Hospital Formulary Service. Volumes I and 11. Washington, DC: American 
Society of Hospital Pharmacists, to 1984.,p. 56:12]**PEER REVIEWED** 

PESTICIDE  TOLERANCES & EXEMPTIONS  FOR  POSTHARVEST  USE ON GRAIN  CROPS: 
PESTICIDE  TOLERANCES IN PPM: MINERAL OIL: 200 PPM  ON CORN & GRAIN 
SORGHUM. /FROM TABLW 
[White-Stevens, R. (ed.). Pesticides in  the Environment: Volume 3. New York: 
Marcel Dekker, Inc.,  1977. 304]**PEER REVIEWED** 

FormulationdPreparations: 

MINERAL OIL, USP (LIQUID PETROLATUM), IS AVAILABLE IN NUMEROUS PREiPN, 
OFTEN UNDER VARIOUS TRADE NAMES. 
[Gilman, A. G., L. S. Goodman,  and A. Gilman. (eds.). Goodman and Gilman's The 
Pharmacological Basis of Therapeutics. 6th ed. New York: Macmillan Publishing 
Co., Inc.  1980. 1009]**PEER REVIEWED** 

AGORAL, PLAIN (PARKE, DAVIS), FLEET MINERAL OIL ENEMA  (FLEET), KONDREMUL 
PLAIN  (FISONS),  PETROGALAR,  PLAIN (WYElTl) ( A L L  NONPRESCRIPTION). 
[American Medical Association, AMA Department of Drugs. AMA Drug Evaluations.  5th 
ed. Chicago: American Medical Association, 1983. 1308]**PEER REVIEWED** 
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DOMOL (DOME), LUBATH (WARNERLAMBERT), SURFOL (STEFEL). 
[American  Medical Association, AMA Department of Drugs. AMA Drug Evaluations. 4th 
ed. Chicago: American Medical  Association, 1980. 1015]**PEER  REVIEWED** 0 
JELLY, ORAL, 55% WIGHT/WEIGHT (NEO-CULTOL); OIL (NUJOL); OIL, RECTAL (FLEET 
MINERAL OIL ENEMA); SUSPENSION, ORAL 1.6 ML/5 ML (AGORAL  PLAIN); 2.75 W 5  
ML (KONDREMUL PLAIN EMULSION) & 3.25 M u 5  ML (PETROGALAR PLAIN). 
OIL, HEAVY/ 
[American  Hospital  Formulary Service. Volumes I and 11. Washington, DC: American 
Society of Hospital Pharmacists, to 1984.,p. 56:12]**PEER REVIEWED** 

OIL, RECTAL  (SAF-TIP OIL RETENTION ENEMA); OIL (AVAILABLE BY 
NONPROPRIETARY NAME). /MINERAL OIL, LIGHT/ 
[American  Hospital  Formulary Service. Volumes I and 11. Washington, DC: American 
Society of Hospital Pharmacists, to 1984.,p. 56:12]**PEER REVIEWED** 

Medical /and  technical/ white oils may contain  alpha-tocopherol (Vitamin E) at levels up to 10 mgkg 
as an  antioxidant 
[IARC. Monographs on  the Evaluation of the Carcinogenic Risk  of Chemicals  to  Man. 
Geneva: World  Health Organization, International  Agency  for  Research on 
Cancer,l972-PRESENT. (Multivolume  work).,^. V33 94 (1984)]**PEER REVIEWED** 

Impurities: 

Polynuclear  aromatic  compounds  have been detected in samples of mineral oil for medicinal  and 
cosmetic uses a [IARC. Monographs on  the Evaluation of the Carcinogenic R i s k  of Chemicals to Man. 
Geneva: World Health Organization, International  Agency  for  Research on 
Cancer,l972-PRESENT. (Multivolume w o r k ) .  ,p. V33 94 (1984) I **PEER  REVIEWED** 

u. s. Imports: 

(1984) 1.69X10+7 g 
[BUREAU OF THE CENSUS. U.S. IMPORTS FOR CONSUMPTION AND  GENERAL IMPORTS  1984 p.1- 
3861 **PEER REVIEWED** 

U. S .  Exports: 

(1984) 7.49X10+7 g /medicinal  and  non-medicinal/ 
[BUREAU OF THE CENSUS. U.S. EXPORTS, SCHEDULE E, 1984 p.2-63 and  2-65J**PEER 
REVIEWED** 
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